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From: Murdock, James

To: Amandes. Christopher B.
Subject: RE: Arkema Information
Date: Thursday, October 19, 2017 11:06:00 AM

My office phone, (214)665-7302, will forward.

From: Amandes, Christopher B. [mailto:christopher.amandes@morganlewis.com]
Sent: Thursday, October 19, 2017 10:52 AM

To: Murdock, James <Murdock.James@epa.gov>

Subject: RE: Arkema Information

Sure. What number should | call?

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

From: Murdock, James [mailto:Murdock.James@epa.gov]
Sent: Thursday, October 19, 2017 10:51 AM

To: Amandes, Christopher B.
Subject: RE: Arkema Information

Could we push it back to 2:00 CST? | have a conference call at 1:00 that may go long.

From: Amandes, Christopher B. [mailto:christopher.amandes@morganlewis.com]
Sent: Thursday, October 19, 2017 9:42 AM

To: Murdock, James <Murdock.James@epa.gov>

Subject: RE: Arkema Information

Thanks, | understand now. | will get that fixed and get the complete document sent to you and your
colleagues and the other agencies.

I am in Arizona for my annual law firm partners meeting and having to go in and out of meetings all day.
Could I call you at 1.30 pm your time?

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP
1000 Louisiana Street, Suite 4000 | Houston, TX 77002
Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

From: Murdock, James [mailto:Murdock.James@epa.gov]
Sent: Thursday, October 19, 2017 9:29 AM

To: Amandes, Christopher B.
Subject: RE: Arkema Information

Chris,





I’'m off today with sick kids but can try and give you a call this afternoon. | just got a busy signal on your
direct line.

To clarify: Your document is not missing a bates numbered page; the original document (Arkema’s Third
Response) was not scanned correctly and what should be page 3 of the document was never entered.

If you'll look at the end of ARK_EPA_0000787 to the top of ARK_EPA 0000788, you'll see that 787 is p. 2 of
the document and ends in the middle of a sentence about Question 3. 788 then begins with a new sentence
about Question 4:

1. The primary refrigeration system (main power supplied from third party
electric company) is used to keep the low temperature Organic Peroxides

D81/ 939160311 2

ARK_EPA_0000TET

The following additional information in response to Question 4{a) is
submitted with this third response:

Additionally, 787 is p. 2 of the Third Response and 788 is p. 4 of that document:

DB, 03316001, 4

ARK_EPA_0000788

Please supply the missing page three of Arkema’s Third Response.
Thanks,

James

From: Amandes, Christopher B. [mailto:christopher.amandes@morganlewis.com]
Sent: Thursday, October 19, 2017 8:46 AM

To: Murdock, James <Murdock.James@epa.gov>

Subject: RE: Arkema Information

Here’s the entire document. All of the pages look good as | send them, but let me know if there is still a
problem.





Will you be in the office this afternoon? I'd like to give you a call.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

From: Murdock, James [mailto:Murdock.James@epa.gov]
Sent: Thursday, October 19, 2017 7:58 AM

To: Amandes, Christopher B.
Subject: RE: Arkema Information

Yes, that would have been the next stamp in sequence.

From: Amandes, Christopher B. [mailto:christopher.amandes@morganlewis.com]
Sent: Wednesday, October 18, 2017 5:41 PM

To: Murdock, James <Murdock.James@epa.gov>

Subject: RE: Arkema Information
James,

| want to make sure | send you the right document. Is the page you are referring to one that would have an
ARK_EPA 0000788 Bates stamp?

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP
1000 Louisiana Street, Suite 4000 | Houston, TX 77002
Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

From: Murdock, James [mailto:Murdock.James@epa.gov]
Sent: Wednesday, October 18, 2017 3:17 PM

To: Amandes, Christopher B.
Subject: Arkema Information

Chris,

Thank you for providing us with additional information. It looks like page 3 of Arkema’s Third Response did
not scan; could you send that to me?

Thanks,

James Murdock

Assistant Regional Counsel

RCRA & Toxics Enforcement Branch

U.S. Environmental Protection Agency, Region 6
1445 Ross Avenue, Suite 1200 (6RC-ER)

Dallas, Texas 75202





Tel. (214) 665-7302
Fax (214) 665-3177

murdock.james@epa.gov

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.
If you are not an intended recipient, you may not review,

copy or distribute this message. If you have received this

communication in error, please notify us immediately by

e-mail and delete the original message.










From: Amandes. Christopher B.

To: Jason.Holloman@tceq.texas.gov

Cc: Murdock, James; Bernier, Roberto; Stucky, Marie; Thompson, Steve; Sullivan, Greg; Miles, James; Haas, Craig;
Quiroz Guadalupe_TCEQ; Craig.Hill@pcs.hctx.net; HERVEY Carolyn

Subject: Additional information request 12/14/17 - CONTAINS ARKEMA CONFIDENTIAL BUSINESS INFORMATION

Date: Monday, February 12, 2018 4:41:59 PM

Attachments: ARK_TCEQ_0000477.pdf

Mr. Holloman,

In response to your questions from December about preparation for Hurricane Harvey and the possibility of moving
organic peroxides off-site during an emergency or natural disaster, please see the attached. This response is
considered Arkema Confidential Business Information.

Thank you and please let me or Carolyn Hervey know if you have any questions.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001
christopher.amandes@morganlewis.com | www.morganlewis.com

Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.

If you are not an intended recipient, you may not review,

copy or distribute this message. If you have received this
communication in error, please notify us immediately by

e-mail and delete the original message.










From: Amandes. Christopher B.

To: Murdock, James; Bernier, Roberto; Stucky. Marie; Thompson, Steve; Sullivan, Grea; Miles, James; Haas. Craig;
Quiroz Guadalupe_TCEQ; Craig.Hill@pcs.hctx.net

Subject: Arkema Crosby - Revised Air Dispersion Modeling Report

Date: Friday, January 19, 2018 5:26:10 PM

Attachments: ARK_TCEQ_0000373.pdf

All:

Last November, Arkema had provided you with a copy an air dispersion modeling report originally
requested by TCEQ for each of the emissions events associated with the Hurricane Harvey-related
incidents at the Crosby facility. After that report was reviewed by TCEQ's emissions modeling group,
they requested some changes to the modeling, including changes to reflect a daylight savings time
adjustment and to slightly relocate a receptor in the northeast corner of the property. Arkema
revised the report per the TCEQ’s requests and consistent with Arkema’s commitment to provide to
each agency a copy of everything it provides to one agency, a copy of the revised report is attached.

This report attached to this email does not include the electronic modeling files generated to
produce the report. If you would like to see those files, please let me know. They are 93 MB so | will
need to send them via an external sharefile site.

Thank you and please let me know if you have any questions.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP
1000 Louisiana Street, Suite 4000 | Houston, TX 77002
Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.
If you are not an intended recipient, you may not review,

copy or distribute this message. If you have received this

communication in error, please notify us immediately by

e-mail and delete the original message.










From: Amandes. Christopher B.

To: Murdock, James

Subject: Arkema Crosby Facility - Restart Preparations
Date: Friday, January 19, 2018 6:24:28 PM
James,

Happy New Year.

This is just a courtesy notification. Main electrical power, which was lost during the flooding caused
by Hurricane Harvey, will soon be restored to Arkema Inc.’s Crosby, Texas facility. The restoration of
power does not mean that Arkema will soon be restarting manufacturing operations at Crosby, but
Arkema is undertaking the various process hazard analyses and other preparations required to
commence manufacturing, including analyses of future flooding risk. There is no firm date for when
manufacturing operations will begin, but the current planning is for restart to occur sometime
during the second half of the second calendar quarter of this year.

Arkema would be pleased to meet with you or your designee about their restart plans and to
address any questions you may have. In addition, if you have any specific suggestions about actions
Arkema should be taking as it prepares to restart operations, we would like to get them, whether in
a meeting or otherwise.

Thank you. Please let me know if you have any questions.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP
1000 Louisiana Street, Suite 4000 | Houston, TX 77002
Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.
If you are not an intended recipient, you may not review,

copy or distribute this message. If you have received this

communication in error, please notify us immediately by

e-mail and delete the original message.










From: Amandes. Christopher B.

To: Jason.Holloman@tceq.texas.gov

Cc: warda.omar@tceq.texas.gov; Quiroz Guadalupe_TCEQ; derek.mangold@tceq.texas.gov; Craig.Hill@pcs.hctx.net;
Murdock, James; Stucky. Marie; Thompson, Steve; Sullivan, Greq; Haas, Craig; Miles. James; Bernier, Roberto

Subject: Arkema Crosby Facility - Revised Event Emissions

Date: Wednesday, October 25, 2017 4:35:38 PM

Attachments: Letter to Jason Holloman (10 25 17) re Emissions Event Final Report - Revised Event Emissions.pdf

Mr. Holloman,

In conjunction with Arkema’s preparation of the Emissions Event Modeling Analysis report that |
forwarded to you earlier this afternoon, Arkema has revised its emissions event summaries to reflect
updated and corrected information. The attached letter explains what was revised and why and
includes revised emissions summaries and calculations. Please note the request in the letter for
guidance about how Arkema can best update the emissions information in STEERS.

Please let me know if you have any questions.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.
If you are not an intended recipient, you may not review,

copy or distribute this message. If you have received this

communication in error, please notify us immediately by

e-mail and delete the original message.










From: Amandes. Christopher B.

To: Murdock, James

Cc: Bernier, Roberto; Stucky, Marie; Thompson, Steve; Sullivan, Greqg; Miles, James; Haas. Craig; Quiroz
Guadalupe_TCEQ); Jason.Holloman@tceq.texas.gov; derek.mangold@tceq.texas.gov; Craig.Hill@pcs.hctx.net

Subject: Corrected Third Response to EPA September 7 Information Request

Date: Thursday, October 19, 2017 1:43:25 PM

Attachments: ARK_EPA_0000797.pdf

Because of a production error, the third page of Arkema’s third response to EPA’s information
request was inadvertently omitted when that document was produced on October 6. Attached is a
complete third response.

Please let me know if you have any questions.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.
If you are not an intended recipient, you may not review,

copy or distribute this message. If you have received this

communication in error, please notify us immediately by

e-mail and delete the original message.
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From: Amandes. Christopher B.

To: Murdock, James

Cc: Quiroz Guadalupe_TCEQ; Jason.Holloman@tceq.texas.gov; Craig.Hill@pcs.hctx.net
Subject: Follow-up to November 29 meeting - contains Confidential Business Information
Date: Tuesday, December 05, 2017 9:59:54 AM

Attachments: ARK_EPA_0000803.pdf

ARK_EPA_0000806.pdf
ARK_EPA_0000440.pdf

James,

In response to the questions posed by EPA representatives during our meeting in Dallas last
Wednesday, | have attached the following Arkema procedures:

1. OPRS0553: Temperature Controlled Product Loading

2. OPRS0552: Storage Building Limits and Safety Guidelines (this was previously produced in
Arkema’s second response to EPA’s information request)

3. OPRP0591: Preparing and Loading Packaged Finished Products for Shipment

Each of these procedures is considered to be Confidential Business Information by Arkema.

As mentioned at the meeting, there is no separate operating procedure for how products are to be
transferred during periods of extreme high water.

You also asked about the owned/leased status of the refrigerated trailers at the Arkema site. All of
the refrigerated trailers are leased. Of the 9 trailers that burned during the Harvey incident, 3 were
dedicated to on-site use, including emergency cold storage, and the remaining 6 were used for
shipments to customers but were on-site because there were then no outstanding orders for
delivery.

I am copying TCEQ and Harris County representatives on this email pursuant to Arkema’s agreement
to provide information to each agency when it responds to agency requests for information.

Please let me know if you have any questions.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.
If you are not an intended recipient, you may not review,





copy or distribute this message. If you have received this
communication in error, please notify us immediately by
e-mail and delete the original message.










From: Amandes. Christopher B.

To: Murdock, James

Cc: Bernier, Roberto; Stucky, Marie; Thompson, Steve; Sullivan, Greqg; Miles, James; Haas. Craig; Quiroz
Guadalupe_TCEQ); "Jason.Holloman@tceq.texas.gov"; "Craig.Hill@pcs.hctx.net"

Subject: RE: Additional Questions

Date: Friday, January 26, 2018 10:41:06 AM

James,

Please see below for the response to your question that we did not answer in our January 12 email
below, and let me know if you have any further questions.

Please tell me if you’ve provided this previously, but were the backup generators elevated, and
if so, to what height?

Administration Building
Generator 4-GN-1 1.02 feet above adjacent natural ground

Generator 4-GN-2 2.04 feet above adjacent natural ground

Temperature Controlled Product Storage
Generator 21-GN-1 1.90 feet above adjacent natural ground

MPU Motor Control Center (MCC)

Generator 32-GN-1 0.51 feet above adjacent natural ground

Wastewater Treatment Plant Motor Control Center (MCC)

Generator 39-GN-1 0.80 feet above adjacent natural ground

MPU Thermal Oxidizer
Generator 43-GN-1 0.20 feet above adjacent natural ground

It should be noted that the elevation of adjacent natural ground varies across the site. For example,
the backup generator at the MPU thermal oxidizer is at the highest elevation of all of the backup
generators.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP
1000 Louisiana Street, Suite 4000 | Houston, TX 77002
Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

From: Amandes, Christopher B.

Sent: Friday, January 12, 2018 1:56 PM

To: Murdock, James <Murdock.James@epa.gov>

Cc: bernier.roberto@epa.gov; stucky.marie@epa.gov; Thompson.steve@epa.gov;
Sullivan.Greg@epa.gov; miles.james@epa.gov; Haas.Craig@epa.gov;





guadalupe.quiroz@tceq.texas.gov; Jason.Holloman@tceq.texas.gov; Craig.Hill@pcs.hctx.net
Subject: RE: Additional Questions

James,

Please see below for the responses to your questions from December and let me know if you have
any further questions.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP
1000 Louisiana Street, Suite 4000 | Houston, TX 77002
Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

From: Murdock, James [mailto:Murdock.James@epa.gov]

Sent: Tuesday, December 19, 2017 9:57 AM

To: Amandes, Christopher B. <christopher.amandes@morganlewis.com>
Subject: Additional Questions

[EXTERNAL EMAIL]

Chris,

Thanks again for providing the additional information.

We have a few follow up questions:

When did the trestle or other railroad construction that may have contributed to the bathtub
effect take place?

Arkema has consulted with a number of long-term employees (35 — 43 years) at the
Crosby plant, and those employees believe that elevation of the railroad tracks along
the north side of Highway 90 has remained the same for as long as they can

recall.

Does the facility have a date in mind to renew production, and does it currently have its
normal amount of RMP chemicals on site?





Arkema’s current plan is to restart the plant and resume normal production during
the latter half of the second calendar quarter of this year. The only two RMP
chemicals at the Crosby plant are sulfur dioxide and isobutylene, and Arkema is
currently storing a normal amount of these chemicals (about 50% of its storage
capacity). Arkema has not added or reduced the amount of sulfur dioxide and
isobutylene stored at the Crosby plant since the plant ceased production as part of
its Hurricane Harvey preparations. Specifically, the current stored amounts of sulfur
dioxide and isobutylene are approximately:

SO, 32,900 pounds
Isobutylene 37,200 pounds

Is the facility planning on conducting a new PHA/siting analysis in light of the flooding?

Yes. Arkema is currently preparing those PHAs.

Please tell me if you’ve provided this previously, but were the backup generators elevated, and
if so, to what height?

The backup generators are elevated at various heights depending on their location.
A third party engineering firm has been conducting an assessment this week that
includes shooting the elevations of these generators, and we will follow up to
provide this information when we have it.

At our meeting we requested maintenance records and maintenance OPs for the refrigerated
trailers and the nitrogen system; is Arkema able to provide those documents?

Thanks,

The maintenance of the refrigerated trailers is performed by the company that owns
them, and Arkema does not have those records. However, Arkema does not believe
that maintenance of the refrigerated trailers on-site played any role in the Hurricane
Harvey incidents, because the trailers performed properly until they were
inundated. Similarly, the maintenance of the nitrogen tank and most of the other
equipment on the nitrogen tank pad is performed by Praxair, which is the company
that provides Arkema’s nitrogen supply. Arkema maintains the back-up nitrogen
feed system, but this merely consists of a manifold, stainless steel hose, and a series
of manual valves. Arkema performs any repairs of this equipment as needed, but
the system is simple enough that there is no regular testing or inspection program.
As with the trailers, Arkema is not aware that maintenance of the nitrogen system
played any role in the Harvey incidents.





James Murdock
Assistant Regional Counsel

RCRA & Toxics Enforcement Branch

U.S. Environmental Protection Agency, Region 6

1445 Ross Avenue, Suite 1200 (6RC-ER)

Dallas, Texas 75202

Tel. (214) 665-7302

Fax (214) 665-3177

murdock.james@epa.gov <mailto:murdock.james@epa.gov>

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.
If you are not an intended recipient, you may not review,

copy or distribute this message. If you have received this

communication in error, please notify us immediately by
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From: Amandes. Christopher B.

To: Murdock, James

Cc: Bernier, Roberto; Stucky, Marie; Thompson, Steve; Sullivan, Greqg; Miles, James; Haas. Craig; Quiroz
Guadalupe_TCEQ); Jason.Holloman@tceq.texas.gov; Craig.Hill@pcs.hctx.net

Subject: RE: Additional Questions

Date: Friday, January 12, 2018 1:56:46 PM

James,

Please see below for the responses to your questions from December and let me know if you have
any further questions.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

From: Murdock, James [mailto:Murdock.James@epa.gov]

Sent: Tuesday, December 19, 2017 9:57 AM

To: Amandes, Christopher B. <christopher.amandes@morganlewis.com>
Subject: Additional Questions

[EXTERNAL EMAIL]

Chris,

Thanks again for providing the additional information.

We have a few follow up questions:

When did the trestle or other railroad construction that may have contributed to the bathtub

effect take place?
Arkema has consulted with a number of long-term employees (35 — 43 years) at the
Crosby plant, and those employees believe that elevation of the railroad tracks along
the north side of Highway 90 has remained the same for as long as they can
recall.

Does the facility have a date in mind to renew production, and does it currently have its
normal amount of RMP chemicals on site?





Arkema’s current plan is to restart the plant and resume normal production during
the latter half of the second calendar quarter of this year. The only two RMP
chemicals at the Crosby plant are sulfur dioxide and isobutylene, and Arkema is
currently storing a normal amount of these chemicals (about 50% of its storage
capacity). Arkema has not added or reduced the amount of sulfur dioxide and
isobutylene stored at the Crosby plant since the plant ceased production as part of
its Hurricane Harvey preparations. Specifically, the current stored amounts of sulfur
dioxide and isobutylene are approximately:

SO, 32,900 pounds
Isobutylene 37,200 pounds

Is the facility planning on conducting a new PHA/siting analysis in light of the flooding?

Yes. Arkema is currently preparing those PHAs.

Please tell me if you’ve provided this previously, but were the backup generators elevated, and
if so, to what height?

The backup generators are elevated at various heights depending on their location.
A third party engineering firm has been conducting an assessment this week that
includes shooting the elevations of these generators, and we will follow up to
provide this information when we have it.

At our meeting we requested maintenance records and maintenance OPs for the refrigerated

trailers and the

Thanks,

James Murdock

nitrogen system; is Arkema able to provide those documents?

The maintenance of the refrigerated trailers is performed by the company that owns
them, and Arkema does not have those records. However, Arkema does not believe
that maintenance of the refrigerated trailers on-site played any role in the Hurricane
Harvey incidents, because the trailers performed properly until they were
inundated. Similarly, the maintenance of the nitrogen tank and most of the other
equipment on the nitrogen tank pad is performed by Praxair, which is the company
that provides Arkema’s nitrogen supply. Arkema maintains the back-up nitrogen
feed system, but this merely consists of a manifold, stainless steel hose, and a series
of manual valves. Arkema performs any repairs of this equipment as needed, but
the system is simple enough that there is no regular testing or inspection program.
As with the trailers, Arkema is not aware that maintenance of the nitrogen system
played any role in the Harvey incidents.





Assistant Regional Counsel

RCRA & Toxics Enforcement Branch

U.S. Environmental Protection Agency, Region 6

1445 Ross Avenue, Suite 1200 (6RC-ER)

Dallas, Texas 75202

Tel. (214) 665-7302

Fax (214) 665-3177

murdock.james@epa.gov <mailto:murdock.james@epa.gov>

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.
If you are not an intended recipient, you may not review,

copy or distribute this message. If you have received this

communication in error, please notify us immediately by

e-mail and delete the original message.










From: Amandes, Christopher B.

To: Allen. Bob (PCS)
Cc: Owens, Rock (CAQ); Utley, Sarah (CAO); Murdock, James; Bernier, Roberto; Stucky, Marie; Thompson, Steve; Sullivan, Greq; Miles

James; Haas. Craig; Quiroz Guadalupe_TCEQ; Jason.Holloman@tceq.texas.gov; Hill, Craig (PCS); Emily.Hall@dshs.texas.qov;

latrice.babin@pcs.hctx.net

Subject: RE: Response to PCS Information Request - Arkema 11/27/17, 12/15/17
Date: Tuesday, December 19, 2017 3:05:51 PM
Attachments: ARK_HCPCSD_0000563.pdf

ARK_HCPCSD_0000560.pdf

Bob,

Here are the remaining two documents you requested.

Qily Residue

CRTX0909SB002: see attached ARK_HCPSD 0000563

CRTX0909SB001: see attached ARK_HCPSD_ 0000560

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

From: Amandes, Christopher B.

Sent: Tuesday, December 19, 2017 3:01 PM

To: 'Allen, Bob (PCS)'

Cc: Owens, Rock (CAO); Utley, Sarah (CAO); Murdock.James@epa.gov; bernier.roberto@epa.gov; stucky.marie@epa.gov;
Thompson.steve@epa.gov; Sullivan.Greg@epa.gov; miles.james@epa.gov; Haas.Craig@epa.gov;
guadalupe.quiroz@tceq.texas.gov; Jason.Holloman@tceq.texas.gov; Hill, Craig (PCS); Emily.Hall@dshs.texas.gov; Babin,
Latrice (PCS)

Subject: RE: Response to PCS Information Request - Arkema 11/27/17, 12/15/17

Bob,
Per your request from last Friday, please see the attached documents, as referenced below. To keep the file

size of our response manageable for everyone’s firewalls, | will send the remaining two documents in a
separate email to follow.

Drinking Water

CRTX0909DWO0O01: see attached ARK_HCPSD_0000232 (last 5 pages)

Ash

CRTX0906PR0O01: see attached ARK_HCPSD_0000221 (last columns)

CRTX0911SB101: see attached ARK_HCPSD_0000566





Please let me know if you have any questions.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP
1000 Louisiana Street, Suite 4000 | Houston, TX 77002
Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

From: Allen, Bob (PCS) [mailto:Bob.Allen@pcs.hctx.net]
Sent: Friday, December 15, 2017 2:50 PM

To: Amandes, Christopher B.

Cc: Owens, Rock (CAO); Utley, Sarah (CAO); Murdock.James@epa.gov; bernier.roberto@epa.gov; stucky.marie@epa.gov;
Thompson.steve@epa.gov; Sullivan.Greg@epa.gov; miles.james@epa.gov; Haas.Craig@epa.gov;

guadalupe.quiroz@tceg.texas.gov; Jason. HoIIoman@tceg texas.gov; Hill, Craig (PCS); Emily.Hall@dshs.texas.gov; Babin,

Latrice (PCS)

Subject: RE: Response to PCS Information Request - Arkema 11/27/17, 12/15/17

[EXTERNAL EMAIL]

Chris,

Thank you for emailing the sampling plans. In going through the supplied documents we did not see
residential sample results (mail outs) for the following 5 samples.

Drinking Water
ID # CRTX0909DW001

Ash
ID # ‘s CRTX0906PR0O01 ; CRTX0909SB002 ; CRTX0909SB001 ; CRTX0911SB101

If you could run those down for us it would be much appreciated.

Bob Allen

Director

Harris County Pollution Control Services Department
John Phelps Courthouse Annex 4

101 South Richey, Suite H

Pasadena, TX 77506

Direct line (713) 274-6416

From: christopher.aman morganlewis.com [mailto:christopher.aman morganlewis.com]

Sent: Wednesday, December 06, 2017 4:43 PM

To: Allen, Bob (PCS)

Cc: Owens, Rock (CAO); Utley, Sarah (CAO); Murdock.James@epa.gov; bernier.roberto@epa.gov; stucky.marie@epa.gov;
Thompson.steve@epa.gov; Sullivan.Greg@epa.gov; miles.james@epa.gov; Haas.Craig@epa.gov;

guadalupe.quiroz@tceg.texas.gov; Jason.Holloman@tceq.texas.gov; Hill, Craig (PCS)
Subject: Response to PCS Information Request - Arkema 11/27/17

You have received 1 secure file from christopher.amandes@morganlewis.com.

Use the secure link below to download.

Bob:

Craig Hill of your office pointed out that | had a major tech fail on Monday when | tried to transmit the sampling plans
used by Arkema for the on-site and off-site sampling in response to your November 27 request. | think this email
should fix the problem. Please accept my apologies.





These documents are not Arkema Confidential Business Information.

Please let me know if you have any questions or have trouble accessing the documents.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

Secure File Downloads:
Available until: 05 January 2018

Click link to download:

ARK_HCPCSD_005.zip
25.02 MB

*** Do not delete this email message prior to taking appropriate action. ***

You have received attachment link(s) within this email from Morgan, Lewis & Bockius LLP. You must use the link(s) above to download
the file(s): .

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.
If you are not an intended recipient, you may not review,

copy or distribute this message. If you have received this

communication in error, please notify us immediately by

e-mail and delete the original message.










From: Amandes. Christopher B.

To: Jason.Holloman@tceq.texas.gov

Cc: "warda.omar@tceq.texas.gov"; Quiroz Guadalupe TCEQ; "Craig.Hill@pcs.hctx.net"; Murdock, James; Stucky
Marie; Thompson, Steve; Sullivan, Greq; Haas. Craig; Miles. James; Bernier. Roberto

Subject: Response to Dec. 12 emissions modeling request

Date: Wednesday, December 20, 2017 6:33:37 PM

Attachments: ARK_TCEQ_0000369 (response to Dec. 12 emissions modeling request).pdf

ATT00001.txt

Mr. Holloman,

Attached is Arkema’s response to the additional air dispersion modeling requests you sent to
Carolyn Hervey on December 12. Please let me know if you have any questions.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001

christopher.amandes@morganlewis.com | www.morganlewis.com
Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient(s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney work product.
If you are not an intended recipient, you may not review,

copy or distribute this message. If you have received this

communication in error, please notify us immediately by

e-mail and delete the original message.










From: christopher.amandes@morganlewis.com

To: bob.allen@pcs.hctx.net

Cc: rock.owens@cao.hctx.net; sarah.Utley@cao.hctx.net; Murdock, James; Bernier, Roberto; Stucky, Marie; Thompson, Steve; Sullivan
Greg; Miles, James; Haas, Craig; Quiroz Guadalupe TCEQ; Jason.Holloman@tceq.texas.gov; Craig.Hill@pcs.hctx.net

Subject: Response to PCS Information Request - Arkema 11/27/17

Date: Wednesday, December 06, 2017 4:46:21 PM

You have received 1 secure file from christopher.amandes@morganlewis.com.
Use the secure link below to download.

Bob:

Craig Hill of your office pointed out that | had a major tech fail on Monday when | tried to transmit the sampling plans
used by Arkema for the on-site and off-site sampling in response to your November 27 request. | think this email
should fix the problem. Please accept my apologies.

These documents are not Arkema Confidential Business Information.

Please let me know if you have any questions or have trouble accessing the documents.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001
christopher.amandes@morganlewis.com | www.morganlewis.com

Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

Secure File Downloads:
Available until: 05 January 2018

Click link to download:

ARK_HCPCSD_005.zip
25.02 MB

*** Do not delete this email message prior to taking appropriate action. ***

You have received attachment link(s) within this email from Morgan, Lewis & Bockius LLP. You must use the link(s) above to download
the file(s): .

Secured by Accellion










From: christopher.amandes@morganlewis.com

To: bob.allen@pcs.hctx.net

Cc: rock.owens@cao.hctx.net; sarah.Utley@cao.hctx.net; Murdock, James; Bernier, Roberto; Stucky, Marie; Thompson, Steve; Sullivan
Greg; Miles, James; Haas, Craig; Quiroz Guadalupe TCEQ; Jason.Holloman@tceq.texas.gov; Craig.Hill@pcs.hctx.net

Subject: Response to PCS Information Request - Arkema 11/27/17

Date: Monday, December 04, 2017 1:59:23 PM

You have received 1 secure file from christopher.amandes@morganlewis.com.
Use the secure link below to download.

Bob:

In response to the request in your November 27 email, attached are the sampling plans used by Arkema for the on-
site and off-site sampling at the Crosby facility. | am sending these by an external sharefile site because they are too
large to send by email. Despite that some of them are labeled draft, these were not further revised and are the
versions of the plans that were used.

The analytical methods that were used are set out in the plans. The only immediate difference that | see
between the list in your November 27 email and what is specified in the plans is the analytical method for metals in
water samples.

Consistent with Arkema's agreement with you, EPA, and TCEQ, this email is also being sent to representatives of those
agencies so they will have the same access to the documents being provided to Harris County Pollution Control Services
Department .

Please let me know if you have any questions or have trouble accessing the documents.
Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001
christopher.amandes@morganlewis.com | www.morganlewis.com

Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

Secure File Downloads:
Available until: 03 January 2018

Click link to download:

Response to November 27 Email.zip
176 bytes

** Do not delete this email message prior to taking appropriate action. ***

You have received attachment link(s) within this email from Morgan, Lewis & Bockius LLP. You must use the link(s) above to download
the file(s): .

Secured by Accellion
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6
1445 ROSS AVENUE, SUITE 1200
DALLAS, TX 75202-2733

W acenct

% pch'ec'«\
November 16, 2017

VIACERTIFIED USMAIL # 7003 osea 003 0Fel /50
RETURN RECEIPT REQUESTED

Jean-Marie Cencetti
Arkema

900 First Avenue

King of Prussia, PA 19438

Re: Sharing Arkema’s Response to Clean Air Act Section 114(a) Request including Confidential
Business Information with EPA Contractor

Dear Ms. Cencetti,

Arkema (you) has recently submitted information to the U.S. Environmental Protection Agency (EPA)
regarding the Arkema facility in Crosby, Texas. You have claimed some of the information in the
submittal(s) as Confidential Business Information {(CBI) and requested protection from public disclosure
as provided by 40 C.F.R. Part 2. To assist in its review and analysis of the submitted information, and
any further information you provide for this matter, EPA now wishes to share this information with an
EPA contractor.

Pursuant to 40 C.F.R. § 2.301 (h), EPA possesses the authority to disclose to any authorized
representative of the United States information which might otherwise be entitled to confidential
treatment. This letter serves as notice to you, pursuant to 40 C.F.R, § 2,301 (h)(2)(ii1), of this
contemplated disclosure. The contractor is Eastern Research Group (ERG), the contract number is
EP-W-15-006.

EPA is investigating the operations of the Arkema facility in Crosby, Texas for compliance with CAA
112(r), EPCRA and other applicable regulatory requirements. This technical direction requires the
contractor to support the investigation by reviewing information provided by Arkema. The review will
focus on issues surrounding the chemical accidents Arkema experienced following hurricane Harvey.
The support may also encompass onsite investigations and activity.

You may submit any comments to EPA within five (5) working days of receipt of this notice. If you have
any questions, please contact James Murdock at (214) 665-7302.

Sincerely,

iﬁ:\-\ﬁm/pson

Branch Chief
Air Enforcement Branch

cc. Christopher B. Amandes — Morgan, Lewis & Bockius LLP

Enc: List

Recycled/Recyclable Printed with Vegetable Oil Based Inks on 100% Recycled Paper {40% Postconstmer)






Notice Letter Enclosure

Exempt
From/To Date Document Title Enclosures Pages Exemption
1st response
9/18/17 Letter Subject: Arkema Inc. Crosby, Texas
FROM ARKEMA 900 First Avenue, King of Prussia, PA 19438 Jean- Facility Initial response to EPA information Request
Marie Cencetti TO R6 Mr. Samuel Tates Pursuant to the Clean air Act Section 114(a) none
On-site inventories of raw and finished material
for August 28-29, 2017 ARK_EPA_0000001.pdf 14 b4
On-site inventories of raw and finished material
for Augusf 28-29, 2017 ARK_EPA_0000015.pdf 2 b4
Process Hazard Analysis of the Organic Peroxide
7/21/2013|Storage ARK_EPA_0000017.pdf 44 b4
6/11/2014|Risk Management Plan ARK_EPA_0000061.pdf - 27 b4
Tier Two Emergency and Hazardous Chemical )
3/1/2017|Inventory 2016 ) ARK_EPA_0000088.pdf 26 b4
2nd response
FROM Morgan, Lewis & Bockius LLP 1000 Louisiana Street Suite 9/22/17 letter RE: Arkema Inc. Crosby, Texas
4000 Houston, TX 77002 Christopher B. Amandes TO R6 Mr. Facility 2nd Response to EPA Information Request
Samuel Tates Pursuant to the Clean Air Act Section 114 none
Storage Building Limits and Safety Guidelines
OPRS0552 Rev 8/4/17 ARK_EPA_0000440.pdf 11 b4
Attachment A ARK_EPA_0000725.pdf 1 b4
No Title - Spreadsheet Col. C label Material Desc  |ARK_EPA_0000726.pdf 2 b4
Attachment B Crosby Product Line ARK_EPA_0000728.pdf 3 b4
No Title "overview" ARK_EPA_0000731.pdf 3 b4
Attachment E Refrigerated Organic Peroxides in
Reefers ARK_EPA_0000734.pdf 1 b4
Attachment A ARK_EPA_0000735.pdf 1 b4
No Title - Spreadsheet Col. C label Material Desc  |ARK_EPA_0000736.pdf 2 b4
Attachment B Crosby Product Line ARK_EPA_0000738.pdf 3 b4
No Title "overview" ARK_EPA_0000741.pdf 3 b4
Attachment E Refrigerated Organic Peroxides in
Reefers ARK_EPA_0000744.pdf 1 b4
Crosby Plant Products Storage Directory OPRLO574
rev. 11/18/15 ARK_EPA_0000745.pdf 2 b4
Nitrogen Transfer Procedure OPRP0597 Rev.
8/30/16 ) . ARK_EPA_0000747.pdf 2 b4
Storage Building Limits and Safety Guidelines
OPRS0552 Rev 8/4/17 ARK_EPA_0000749.pdf 11 ' b4
Organic Peroxide Spill Clean up ARK_EPA_0000760.pdf 1] b4






Notice Letter Enclosure

From: Via email Christopher Amandes To: Jason Holloman TCEQ 6th response 10/13/17
Att 3-A Storage Building Limits and Safety
Guidelines OPRS0552 Rev 8/4/17 ARK_TCEQ_0000043.pdf 11 b4
Att 3-A Organic Peroxide Spill Clean up ARK_TCEQ_0000054.pdf 1 b4
Att 3-B Crosby Plant Products Storage Directory
OPRLO574 Rev. 11/18/15 ARK_TCEQ_OOOOOSS.pdf 2 b4
Att 7 No Title Spreadsheet Col C label Material
Desc A ARK_TCEQ_0000057.pdf 16 b4
Att 7 No Title Spreadsheet Col C label Material
Desc ARK_TCEQ_0000073.pdf 2 b4
Att 9 Process description of wastewater treatment :
process ARK_TCEQ_0000075.pdf 2 b4
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Stucky, Marie

From:
Sent:
To:
Cc:

Subject:

christopher.amandes@morganlewis.com

Wednesday, October 25, 2017 2:54 PM

warda.omar@tceq.texas.gov; jason.holloman@tceq.texas.gov

Murdock, James; Stucky, Marie; Thompson, Steve; Sullivan, Greg; Haas, Craig; Miles, James; Bernier,
Roberto; Quiroz Guadalupe_TCEQ; Jason.Holloman@tceq.texas.gov; derek.mangold@tceq.texas.gov;
Craig.Hill@pcs.hctx.net

Arkema Crosby Facility - Additional Information Request for Air Dispersion Modeling

You have received 2 secure files from christopher.amandes@morganlewis.com.
Use the secure links below to download.

Ms. Warda and Mr. Holloman,

This email will provide you access to the air dispersion modeling report requested in Ms. Omar’s September 26,
2017 letter to Leslie Comardelle of Arkema. Nothing in the transmitted report is Arkema Confidential Business

Information.

If you would like hard copies of the report mailed to you with enclosed CDs with the data files, please let us know
how many copies you would like and to whom you would like us to send them.

Consistent with Arkema's agreement with Harris County Pollution Control Services Department and EPA, this email
is also being sent to representatives of those agencies so they will have the same access to the documents being
produced to TCEQ.

Please let me know if you have any questions or have difficulty accessing the documents.

Chris

Christopher B. Amandes

Morgan, Lewis & Bockius LLP

1000 Louisiana Street, Suite 4000 | Houston, TX 77002

Direct: +1.713.890.5735 | Mobile: +1.832.646.3702 | Fax: +1.713.890.5001
christopher.amandes@morganlewis.com | www.morganlewis.com

Assistant: Renetta Parham | +1.713.890.5740 | renetta.parham@morganlewis.com

Secure File Downloads:
Available until: 24 November 2017

Click links to download:

Emissions Event Modeling Analysis (Trinity Oct. 2017) (zipped).zip

35.56 MB

Electronic Files (zipped).zip

90.80 MB

*** Do not delete this email message prior to taking appropriate action. ***

You have received attachment link(s) within this email from Morgan, Lewis & Bockius LLP. You must use the link(s) above to
download the file(s): .





Secured by Accellion






Arkema’s Third Response to EPA Information Request
Pursuant to the Clean Air Act Section 114(a), for the Arkema
Crosby Plant, received Sept. 7, 2017

II1. QUESTIONS

1. Please provide a detailed description and timeline of the event. Include the best
known start time and duration of the incident. The timeline should address in
detail the following events as well as any other relevant points:

a. Primary power failure.

b. Use of backup power supply and subsequent failure.

C. Use of liquid nitrogen and related equipment and subsequent failure.

d. Removal of organic peroxides material to each of the nine refrigerated
trailers, and which specific organic peroxides materials were placed in each
trailer.

e. Relocation of each of the nine refrigerated trailers.

f. Temperature readings on each of the nine trailers.

g. Failure of primary and backup refrigeration systems in trailers.

h. Initial ignition and combustion of materials in each of the nine trailers.

Controlled burn of each trailers.

j. Other emergency response activities.

RESPONSE:

Please refer to the preliminary timeline of the event that was submitted
with Arkema’s initial response on September 18. An Enhanced Timeline
was provided with the second response — Hurricane Harvey Event and
Materials Provided to EPA and Unified Command.

This third response provides additional information in response to Question
1(f), namely, temperature readings from those trailers from which
temperature readings were received. Three trailers were not equipped
with remote temperature monitoring equipment.

DB1/ 93916031.2

ARK_EPA_0000797





2. Please provide any documents associated with the identification of hazards posed
by organic peroxides at your facility, operating procedures related to organic
peroxides, and procedures related to flood, hurricane, loss of power, and
emergency operations, and shutdown.

RESPONSE:

Please refer to the Safety Data Sheets for the organic peroxides at the
Crosby facility that require refrigerated storage, Emergency Response Plan,
Hurricane Preparedness Plan, Risk Management Plan, and Process Hazard
Analysis for Organic Peroxide Storage that were submitted with Arkema’s
initial response on September 18. Submitted with the second response
were the Crosby Plant Products Storage Directory, Storage Building Limits
and Safety Guidelines procedure, and Nitrogen Transfer Procedure.

No additional information is being submitted with this third response in
response to Question 2.

3. What are the names and Chemical Abstract Service (CAS) Numbers of the organic
peroxides moved to the refrigerated trailers?

a. How and where are organic peroxides normally stored at the facility?
b. How much organic peroxides are stored at the facility at any one time?
C. What layers of protection or other release prevention measures are in

place for the storage of organic peroxides on site?

d. Under what conditions are organic peroxides moved to refrigerated
trailers? Prior to the incident, when and for how long did you store
materials, including organic peroxides, in refrigerated trailers?

e. Are organic peroxides ever moved off site for safe storage? If so, where
are they moved, and what conditions trigger such movement?

RESPONSE:

Please refer to the Safety Data Sheets for the organic peroxides at the
Crosby facility that require refrigerated storage, 2016 Tier II Report, and
On-Site Inventories of raw and finished material for August 28-29, 2017
that were submitted with Arkema’s initial response on September 18.

The following additional information responsive to Question 3(c) was
submitted with the second response:

1. The primary refrigeration system (main power supplied from third party
electric company) is used to keep the low temperature Organic Peroxides

DB1/ 93916031.2 2
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(OP) at their designated storage temperature. To keep the OPs at their
designated storage temperature, the following engineering and
administrative controls are employed:

a. A backup or redundant compressor is provided for each building
in case of compressor failure on the refrigeration system.

b. A Temperature Alarm is also installed within each refrigerator
building to notify an operator if the temperature inside begins to rise above
the set point for the building. An alarm triggers operator response to
identify the source of the temperature deviation.

¢. In addition to the above, operators make rounds in the storage
area every two (2) hours to visually check temperature/status of each
refrigerator building.

2. If the primary source of power fails, each Refrigerator building is
equipped with a diesel powered backup generator to power the
refrigeration system.

3. If the refrigeration system on a single refrigerated building has been
compromised (due to loss of primary and backup power), the product for
that building can be moved to either a building which still has power or to
a Reefer Storage Trailer.

4. A Nitrogen Cooling system is also available to cool a building which has
lost power/refrigeration.

Additional information in response to Question 3 is provided with the
response to Question 4(b) below.

4, What backup power and safety systems were in place prior to the flooding?

a. What "Recognized And Generally Accepted Good Engineering Practices” are
followed by Arkema for the design, installation, operation, maintenance,
and reliability of the backup power and safety system?

b. What were the engineering and administrative controls for the safety and
power systems, and what were their known consequences of failure, and
what additional safety measures were in place in event of such failure?

RESPONSE:

Please refer to the Process Hazard Analysis for Organic Peroxide Storage
that was submitted with Arkema’s initial response on September 18, and to

additional information provided in Arkema’s second response on September
22.

DB1/ 93916031.2 3
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DB1/ 93916031.2

The following additional information in response to Question 4(a) is
submitted with this third response:

i. NFPA 400: Hazardous Materials Code.
ii. NFPA 70E: National Electric Code.
iii. Storage Building Limits and Safety Guidelines OPRS0552

The following information in response to Question 4(b) is submitted with
this third response:

i.  The primary refrigeration system (main power supplied from third
party electric company) is used to keep the low temperature
Organic Peroxides (OPs) at their designated storage
temperature. Both loss of power and loss of cooling have the
same consequence of failure. As an OP warms up, it has the
potential to reach a product-specific Self-Accelerating
Decomposition Temperature (SADT) and then decompose. This
decomposition can generate a flammable vapor with potential for
a fire. To keep the OPs at their designated storage temperature,
the following engineering and administrative controls are
employed:

1. A backup or redundant compressor is provided for each
building in case of compressor failure on the refrigeration
system.

2. Multiple temperature indicators are available and calibrated
quarterly.

3. A Temperature Alarm is also within each refrigerator
building to notify an operator if the temperature inside
begins to rise above the set point for the building. Visual
and audible alarms trigger operator response to identify the
source of the temperature deviation. Alarms also function
during power interruption and generator operation.

4. Automatic temperature controllers are also available.

5. LEL detectors with alarms are installed to detect
decomposition products in each building.

6. In addition to the above, operators make rounds in the

storage area every two (2) hours to visually check
temperature/status of each refrigerator building.

ARK_EPA_0000800





ii. If the primary source of power fails, each refrigerated building is
equipped with a diesel powered backup generator to power the
refrigeration system.

ii.  If the refrigeration system on a single refrigerated building has
been compromised (due to loss of primary and backup power),
the product for that building can be moved to either a building
which still has power or to a Reefer Storage Trailer.

iv. A Nitrogen Cooling system is also available to cool a building
which has lost power/refrigeration.

5. What measures did Arkema take in response to the flooding to minimize
consequences of an accidental release or fire/explosion involving either RMP-
regulated substances or other hazardous chemicals held at the site, including
organic peroxides?

RESPONSE:

Please refer to the timeline included in the response to Question 1 that was
submitted with Arkema’s initial response on September 18. The following
additional information was submitted with the second response:

Please see the information provided above in response to Question 1 in
this second response.

There was no accidental release of any RMP-regulated substance at the
site during the flooding incident. Arkema took a number of actions in
concert with Unified Command to prevent an accidental release of RMP-
regulated substances, and these were successful.

There was an overflow of some hazardous materials from the site’s open-
topped wastewater storage tanks. The plant personnel took a number of
actions prior to and during the storm (prior to power becoming unavailable
and the secondary containment becoming overtopped by rising flood
water), such as pumping water to the site’s UIC system, reducing
freeboard within the secondary containment, and the like. Rising flood
waters coupled with power being unavailable eventually overcame all
efforts to prevent the accidental release of this material. A copy of
Arkema’s STEERS report on this accidental release was included with the
initial response to the Information Request.

The response to Question 4(b) above is also incorporated in this third
response in response to this Question 5.

DB1/ 93916031.2 5
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Third Response to EPA Information Request Pursuant to the Clean Air Act Section
114(a), for the Arkema Crosby Plant, received Sept. 7, 2017

List of Attachments

Temperature Readings from Trailers

DB1/ 93916031.2 6
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Email: Jason.Holloman®@tceq.texas.gov

December 20, 2017

Jason Holloman
Environmental Investigator
TCEQ - Region 12

5425 Polk Avenue, Suite H
Houston, Texas 77023

Dear Mr. Holloman:

Arkema Inc. (Arkema) has recently received a December 12, 2017 TCEQ Interoffice Memorandum?! from
Mr. Holloman which describes Event 1, STEERS Report Incident No. 267578 that occurred from 12:00
PM to 18:06 PM (a six hour and six minute duration) on August 29, 2017 at the Arkema Crosby, Texas
facility. The memorandum gives a report summary referring to the air quality analysis and modeling
study performed by Trinity Consultants on behalf of ArkemaZ2. The memorandum also found the
modeling analysis for Event 1 to be unacceptable based on three deficiencies. No mention is made in the
TCEQ memorandum of the Arkema response to Mr. Holloman regarding preliminary deficiencies found
earlier by Mr. Cherry and reported by him on November 9, 2017 to Mr. Holloman who requested and
obtained a full response on five questions on November 27, 2017 from Arkema.

The noted deficiencies in the current December 12, 2017 TCEQ memorandum along with their
suggested manner of addressing them were:

1. TCEQ deficiency: When modeling in AERMOD, the regulated entity did not account for daylight
savings time.
TCEQ suggested addressing of deficiency: Update the time range in AERMOD to take into
account daylight savings time.

2. TCEQ deficiency: The onsite monitor used in the AERMET processing was lowered during the
emissions event. The regulated entity did not provide justification for using the altered monitor.
TCEQ suggested addressing of deficiency: Provide sufficient justification for using an altered
monitor for the on-site meteorological data.

3. TCEQ deficiency: Insufficient receptor placement located on the northeast of the property
without sufficient justification.
TCEQ suggested addressing of deficiency: Follow established guidance for receptor
placement.

Each of these TCEQ-identified deficiencies are addressed in the following numbered responses. Specific
deficiencies from TCEQ are shown below in italic font. Associated responses are shown in bold font.

! Air Quality Analysis Audit — Arkema Inc. (RN100210301), TCEQ Interoffice Memorandum from Justin Cherry, P.E.
ADMT to Jason Holloman, Office of Compliance and Enforcement, December 12, 2017.

? Emissions Events Modeling Analysis Arkema, Inc. > Arkema Crosby Plant, Hurricane Harvey Vapor and Fire Events
August 29 — September 3, 2017, Trinity Consultants, Covington, KY and Austin, TX, October 2017.
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1. When modeling in AERMOD, the regulated entity did not account for daylight savings time.

In Section 3.B of the TCEQ audit memorandum, Mr. Cherry discusses the range of hours
used by Trinity in the modeling to represent the hours Event 1 took place and notes a one
hour shift backward would be necessary, thus an event duration of hour 12 to 18
(different from the original modeling analysis of hours 13 -19) to accommodate the 12:00
to 18:06 (CDT) duration of the event. (Recall that the AERMET data is all in CST, so Hour
12 represents the hour from 11:00 am to 12:00 pm and that the reported hour of the
beginning of Event 1 was 12:00 CDT on STEERS which is 11:00 am CST).

We agree. Our original analysis was based on the premise that the STEERS reporting of
Event 1, Incident No. 267578, was in Central Standard Time. Thus, we have adjusted the
modeling analysis of Event 1 to hours 12 through 18 (hour 18 included to ensure the last
six minutes of the event were represented in the modeling analysis).

2. The onsite monitor used in the AERMET processing was lowered during the emissions event. The
regulated entity did not provide justification for using the altered monitor.

The modeling did account for the change in tower height over the course of several days
during Hurricane Harvey’s passage. To respond to the justification for using the lowered
monitor two answers are given.

First, anemometers can be at any height above ground as long as the sensor is located
properly on the supporting structure and free of obstructions. Many wind instruments
are still located at airports at heights lower than the standard 10 m and are still used in
dispersion modeling studies. As long as the height above-grade of the anemometer and
vane is used in the model, the AERMOD model has formulations which can adjust the
measured wind speed and direction to the height of each source release using the given
height of the sensors as the base height in the calculations.

Perhaps TCEQ’s concern is that lower tower height measurements might give inaccurate
data or false readings due to nearby obstructions. If this is the case, the following
discussion applies. Due to expected high wind speeds, the tower on which the
anemometer and vane was mounted was lowered to a height of 4.27 m and remained at
that height throughout the modeled period of August 29. For the hours at this lower
height, the inputs to AERMET were adjusted to account for the height change while
keeping the height at 10 m for all other hours (this can be viewed in the surface files
provided to TCEQ earlier, namely, “WALLISVILLE_ARKEMALU_HgtShift NoADJU.SFC".

If the TCEQ concern is that a wind measurement is taken too close to the ground, thereby
having near-ground mechanical turbulence distorting the wind measurements, EPA’s
AERMOD Model Formulation and Evaluation3 document addresses this in Section 2 Model
Overview. As the document states, AERMET and AERMOD use a required minimum wind
measurement height above ground level that is equal to 7 times the surface roughness
(zo) in the area. The results of the AERSURFACE land use analysis of the Wallisville
monitor location indicated that the highest surface roughness value for any direction
around the monitor is 0.26 meters. Thus, using the 7 times z, gives a minimum

3 AERMOD Model Formulation and Evaluation, EPA-454/R-17-001, U.S. Environmental Protection Agency, Research
Triangle Park, NC, May 2017.
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acceptable anemometer height for this location at 1.82 m. The 4.27 m tower height in this
case is well above this minimum value and thus is appropriate for use with AERMOD.

One comment was made by TCEQ regarding the profile base height in Section 3.B of the
audit memorandum that the height of 15 m was incorrect. But as it states in the AERMOD
user’s guide, the base height of the “primary” tower should be used for this input. The
base elevations all around the Wallisville station tower were reevaluated and it was
determined that the height of the adjacent trailer had been input into previous modeling
rather than the more representative height of 12 m MSL. The 32 m indicated by the
memorandum as the correct height was the old base elevation of the Houston
Intercontinental Airport (now George Bush) which was shut down in 19724. The new
base elevation at the same airport now called George Bush Intercontinental /Houston
Airport is 28.96 m. This was not the primary site used in the AERMET calculations.

As per the TCEQ memorandum, “this discrepancy [in this case 3 m] does not significantly
affect the modeling results.

3. Insufficient receptor placement located on the northeast of the property without sufficient
Justification.

As per TCEQ’s suggested remedy and following the guidance offered in Section V
(subsection on Receptor Design) of the TCEQ Air Quality Modeling Guidelines> to have at
least a 25 m spacing), additional receptors were added to the northeast just off the
property line and prior to the 25 m gridded receptors. This resulted in 17 additional
receptors to the northeast. Figure 1 shows the before-adding the receptors northeast
grid, while Figure 2 portrays the receptor grid after the incorporation of the additional
receptors.

As aresult of our responses to the three deficiencies noted in the TCEQ audit, hew modeling was
performed implementing the hour of day changes in No. 1 above and with the additional northeast
receptors. The maximum 1-hour modeling results (used for comparison against relevant standards)
were identical to those obtained in November and submitted to TCEQ. The updated Event 1 modeling
files will be provided to TCEQ as part of this submittal.

Figure 1. Receptor Configuration in November Modeling Submittal

4 . .

https://gis.ncdc.noaa.gov/maps/ncei/cdo/hourly)
> Air Quality Modeling Guidelines, APDG 6232v2, Air Permits division, Texas Commission on Environmental Quality,
Austin, Texas, Revised April 2015.
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ARKEMA

900 First Ave. King of Prussia, PA 19406 / 215.610.878.6500

October 25, 2017

Mr. Jason Holloman

Air Program Investigator
TCEQ Region 12-Houston
5425 Polk Street, Suite H
Houston, Texas 77023-1452

Re:  Emissions Event Final Report — Revised Event Emissions
Arkema Crosby Plant, 18000 Crosby Eastgate Road, Crosby, Texas 77532
CN600124044, RN100210301
Incident Nos: 267578, 267679,266756,266771, 266778

Dear Mr. Holloman:
Pursuant to direction from Karen Lewis-Holmes, TCEQ Region 12 Environmental
Investigator, to Carolyn Hervey at the Arkema Inc. Crosby, Texas facility (Arkema),
Arkema is submitting revised emission summaries and calculations for the above
referenced incidents (Attachment 1), which are based upon updated information and more
accurately reflect the emissions related to the respective incidents. These improvements
and corrections became apparent during the recent work associated with the
Department’s request for air dispersion modeling of the incident emissions. Arkema also
requests your advice on how it can best update the emission estimates in STEERS.
Specifically, for Incident 267578, the organic material release from the wastewater tanks,
Arkema has updated the emissions estimates in order to refine emissions associated with
a relatively small organic release into a very large volume of flood waters. Emissions of
the tank overflows were modeled using Toxchem™ Version 4.3 from Hydromantis
Environmental Software Solutions, Inc. Toxchem utilizes fate and transport mechanisms
for specific air contaminants into process-specific mass balance equations. Emissions
from the tank overflow are modeled based on the previously-reported quantity of organic
material released to the flood waters. The rate of volatilization is related to the
contaminant concentration, vapor pressure, solubility, dimensions of wastewater process
vessel, and environmental factors such as wind speed and temperature.
For the remaining Incidents, the product storage trailer decompositions and fires, the
following revisions have been made in order to refine the emissions estimates:
- The impact of combustion of the lead acid batteries on each trailer (lead and SO2
emissions) has been added to each fire event.
- The impact of combustion of the HFC refrigerant in each trailer’s cooling system
(hydrofluoric acid emissions) has been added to each fire event.
- A calculation error has been corrected, which had underestimated the amount of
the organic peroxide products combusted in the fires.
- Product diluent has been properly categorized as organic mineral spirits (OMS),
rather than dividing it among several unclassified and non-specific VOCs.
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These revised emission estimates were prepared to the best of Arkema’s current
knowledge and understanding under the available time constraints. The incidents remain
under investigation, and Arkema may supplement this response if new or additional data
becomes available.

If you have any questions concerning this response, please do not hesitate to contact me
at (610) 878-6632.

Sincerely,

Jean-Marie Cencetti
Director of Environment and Sustainable Development

Attachment

cc: all with attachments

Mr. Roberto Bernier, EPA Region 6

United States Environmental Protection Agency Region 6
1445 Ross Avenue, Suite 1200

Dallas, Texas 75202-2733

Mr. Ramiro Garcia, Jr., Deputy Director

Office of Compliance and Enforcement — MC-172
Texas Commission on Environmental Quality

P. O. Box 13087

Austin, Texas 78711-3087

Ms. Guadalupe Quiroz
TCEQ Region 12

5425 Polk Avenue, Suite H
Houston, Texas 77023

Mr. Craig Hill

Harris County Pollution Control Services Department
101 South Richey, Suite H

Pasadena, Texas 77506
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Emission Estimate of Waste Water Tank Overflow

Arkema Inc. - Crosby
Tank 2A 2B Overflow Emissions
August 29, 2017

There are two waste water tanks (2A and 2B} used to treat wastewater containing mineral spirits. Tanks were almost full (98%-99%} and an organic layer was on the top
of each tank when heavy rains caused the tanks to overflow. When organic layer is spilled on the ground, it spreads out, vaporizes, and results in air emissions.

Tank 2A: The tank was measured with a 6 inch organic layer prior to the overflow and 1/4 inch after the overflow. The tank has a diameter of 35 ft. the volume of
overflow is based on the net volume of the organic layer before and after the overflow.

Tank 2B: Measurements are not available for the organic layer, however, an estimate of the volume of organics was based on typical waste water organics generation.
After reviewing the past four 90-day disposals of waste water organics, the daily average waste water organics generation from the process units is 45 gal/day. For
conservatism, it is assumed that 2 days-worth of production organics (90 gallons) were in tank 2B at the time of the overflow.

Density of Mineral Spirits [1] 6.67 Ib/gal
Tank 2A Diameter [2] 35 ft
Thickness of Organic Layer [2] 0.48 ft
Organics Overflow from Tank 2A [2]  3,448.37 gal
23,007.54 1b
Organics Overflow from Tank 2B [3] 90.00 gal
600.48 1b
. Total Organic| Total Organic| Total Organic Tot.al Organic
. o o Normalized . . . Spilled from
Component [4] Min wt% Max wt% wit% Spilled from | Spilled from Spilled from Tanks
P (4] (4] Tank 2A Tank 2B Tanks
4] Normalized
Ib/event Ib/event Ib/event wt%
T-Amyl Alcohol 0% 20% 8.58% 1,974.90 51.54 2,026.44 5.13E-06
T-Butyl Alcohol 0% 20% 8.58% 1,974.90 51.54 2,026.44 5.13E-06
Di-T-Butyl Peroxide 0% 5% 2.15% 493.72 12.89 506.61 1.28E-06
Di-T-Amyl Peroxide 0% 5% 2.15% 493.72 12.89 506.61 1.28E-06
2,5 Dimethyl-2,5 Di (T-Butyl Peroxy)} Hexane 0% 5% 2.15% 493.72 12.89 506.61 1.28E-06
Ethyl Benzene 0% 4% 1.72% 394.98 10.31 405.29 1.03E-06
Naphthalene (Crude Or Refined) 0% 4% 1.72% 394.98 10.31 405.29 1.03E-06
1, 2, 4 - Trimethylbenzene 4% 22% 9.44% 2,172.39 56.70 2,229.08 5.64E-06
Hydrotreated Heavy Naphtha 0% 4% 1.72% 394.98 10.31 405.29 1.03E-06
Water [5] 0% 0% -- -- -- 395,234,134.55 1.00E+00
Mineral Spirits 0% 80% 34.33% 7,899.58 206.17 8,105.76 2.05E-05
Naphtha, light aromatic 28% 60% 25.75% 5,924.69 154.63 6,079.32 1.54E-05
Xylene, mixed isomers 0% 4% 1.72% 394.98 10.31 405.29 1.03E-06
Total Active Oxygen from Organic Peroxides [6] 0% 0% -- -- -- --

Notes:
[1] According to "Waste Water Organics (with OMS Diluent) In House Profile. pdf” provided by Arkema, specific gravity is 0.7-0.9. Average specific gravity 0.8 is used in the
calculation.

[2] Provided by Arkema based on tank diameter and measurement of organic layer prior to and after overflow.

[3] Provided by Arkema based on the best estimate assuming typical daily production and two days of production.

[4] Per "Waste Water Organics (with OMS Diluent) In House Profile.pdf" and "Waste Profile for Wastewater Organics with Mineral Spirits (Signed 11-18-14}.pdf" provided
by Arkema, wt% of components are normalized based on the maximum wt% of each possible component in wastewater.

[5] Weight percentage of water is changed from maximum 10% to 0% to be conservative. For total event normalized concentrations, the volume of water includes the

estimated volume of stormwater flow through the spill area over the event period (i.e,, Estimated 1 mph stormwater flow across area of 1.55 m x 100 m over 6 hours).

[6] Weight percentage of total active oxygen from organic peroxides is changed from 1% to 0% to be conservative.

Arkema Inc. - Crosby

Trinity Consultants Page 10f 3
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Arkema Inc. - Crosby

Tank 2A 2B Overflow Emissions

August 29,2017

Tank Overflow Emissions Based on Toxchem Modeled Results

Maximum Wastewater

Total Emissions

Emissions from

Tank Concentration [2] 3] Flooded Area [4]
Compound [1] CAS No. (ppm) (Ib/event) (Ib/hr)
T-Amyl Alcohol 75-85-4 5.13 42.85 7.14
T-Butyl Alcohol 75-65-0 5.13 8.85 1.48
Di-T-Butyl Peroxide 110-05-4 1.28 37.30 6.22
Di-T-Amyl Peroxide 10508-09-5 1.28 22.51 3.75
2,5 Dimethyl-2,5 Di (T-Butyl 78-63-7 128 2.18 0.36
Peroxy) Hexane
Ethyl Benzene 100-41-4 1.03 35.92 5.99
Naphthalene (Crude Or Refined) 91-20-3 1.03 31.27 5.21
1, 2, 4 - Trimethylbenzene 95-63-6 5.64 165.37 27.56
Hydrotreated Heavy Naphtha 64742-48-9 1.03 31.27 5.21
Mineral Spirits -- 20.51 231.84 38.64
Naphtha, light aromatic 64742-95-6 15.38 514.98 85.83
Xylene, mixed isomers 1330-20-7 1.03 37.44 6.24
VOC Totals (lbs/event): 1,161.79 -
VOC Totals (tons/event): 0.58 --

! Hydrotreated heavy naphtha was modeled as naphthalene, mineral spirits was modeled as decane, and light naphtha was modeled

as pentane.

2 . . . s
Wastewater tank concentrations based on normalized wastewater organics composition.

3 The emission event occurred from noon to 6 PM on August 29, 2017; therefore, multiplied the hourly emissions by six (6) to
determine the overall emissions for the event for each chemical compound.

* Hourly Emissions (Ib/hr) = Toxchem Modeled Results (g/day) * 1/24 (day/hours) *1/453.59 (Ib/g)

Arkema Inc. - Crosby
Trinity Consultants

Page 2 of 3
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Tank Overflow Unit Parameters

Influent Stream

Arkema Inc. - Crosby
Tank 2A 2B Overflow Emissions
August 29, 2017

Flow Rate [1] 1,097,872.60|gpm(US)
Suspended Solids 200|ppm Toxchem Default
VSS to SS Ratio 100]% Conservative assumption
Wastewater DOC 0lppm Toxchem Default
0il /Grease Concentration 0lppm Toxchem Default
Temperature [2] 71.8]degF

22|deg C Unit Conversion
Lagoon (Polishing Pond)
Liquid Depth [3] 1.55|m
Surface Area [4] 40,000.00|m”
Effluent SS Concentration 200|ppm Assume no change
Site Parameters
Elevation [5] 14.00|m
Wind Speed [2] 17.13|mph
Site Wide pH 7 Toxchem Default

[1] Flow based on estimated quantity of wastewater organics overflowing the tank divided by the estimated

duration of the event.

[2] Temperature and wind speed from the Wallisville Road C617 (EPA Site No. 48-201-0617) monitoring site
(https://www.tceq.texas.gov/cgi-bin/compliance /monops/yearly_summary.pl), accessed October 17, 2017.

Maximum temperature was calculated from 12:00 PM to 6:00 PM on August 29, 2017.

[3] Liquid depth based on difference in elevation between tanks and property line at drainage point.

[4] Surface area of lagoon represented to be 100 meters by 400 meters based on flow path from tank overflows

to property line.

[5] Elevation was determined using National Elevation Data (NED) obtained from the United States Geological

Survey (USGS).

Arkema Inc. - Crosby
Trinity Consultants

Page 3 of 3
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Emissions Summary

Arkema Inc. - Crosby
Trailer No. 1 Emissions
August 31, 2017

Emissions (Ib/event)
Emission Source Cco NOx PM PM,, PM, 5 50, voC HF Lead
Products in Trailer No. 1 Consumed in Fire 511.17 59.62 176.71 176.71 176.71 -- 4,751.74 -- --
Trailer Consumed in Fire 484.38 15.50 387.50 387.50 387.50 -- 124.00 -- -
Pallets Consumed in Fire 133.50 4.27 106.80 106.80 106.80 -- 34.18 -- --
Containers Consumed in Fire 342.90 1097 274.32 274.32 274.32 -- 87.78 -- --
Refrigeration Unit Consumed in Fire 61.72 1.98 49.38 49.38 49.38 -- 15.80 -- -
Refrigerant Consumed in Fire -- -- -- -- -- -- -- 3.28 --
Battery Consumed in Fire - -- 5.37 5.37 537 9.79 -- -- 1.82
Diesel Fuel Comsumed in Fire 0.13 0.60 0.08 0.08 0.08 1.78 0.01 -- --
1,533.79 92.94 1,000.16 1,000.16 1,000.16 11.56 5,013.50 3.28 1.82
Summary of Speciated Emissions
Compound CAS# Contaminant Total
Code
Ib/event
Nonane 111-84-2 56703 1,297.43
Nonene 124-11-8 56704 427.13
OMS 68551-17-7 59275 1,069.31
Acetophenone 98-86-2 59861 805.93
2-Ethyl hexanol 104-76-7 51521 869.00
2-Ethy] hexanal 123-05-7 51601 282.94
Acetone 67-64-1 54020 393.76
Ethane 74-84-0 56550 38.32
Hydrofluoric Acid 7664-39-3 11162 3.28
Lead 7439-92-1 14319 1.82
CO 630-08-0 90300 1,533.79
NOy 10102-44-0 70402 92.94
PM -- 10000 1,000.16
PM -- 20000 1,000.16
PM, 5 -- 39999 1,000.16
SO, 7446-09-5 70510 11.56
Unclassified VOC [1] -- 500001 261.76
Note:
[1] Unclassified VOC includes VOC emissions from combustion products.
Arkema Inc. - Crosby
Trinity Consultants Page 1 of 7
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Arkema Inc. - Crosby
Trailer No. 1 Emissions

August 31, 2017

Summary of Emissions from Trailer 1
- E (Ib/event)
E 3
fmission Souree voC o NOy PM PMy, PMys
D ftion to Vapor - Unburned 1,00837 = = = = =
Decomposition Products - Burned 3,74337 51117 59.62 17671 17671 17671
Total 475174 51117 59.62 176.71 176.71 176.71
1. Emissions from Decomposition to Vapor - Unburned
D""f::“)z to D""f::“)z ©  |speciated voc
- . X X clav
Product Decomp Ct;mposmon Vapt;;]wth Unot | gt Em.s;li‘;nsto
Total Speciated
Ibs Ibs Ibs

Nonane 73.44% 77693 77693

Nonene 7.74% 91.48 91.48

Carbon Dioxide 10.73% 12670
Lup 188M75 OMS 24.89% 118125 294.06 294.06

Acetophenone 29.28% 345.89 345.89

Methane 3.91% 4619

Total VOC from Vapor (Unburned) to Air| _1,008.37

Arkema Inc. - Crosby
Trinity Consultants
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Arkema Inc. - Crosby
Trailer No. 1 Emissions
August 31, 2017

2, Emissions from Decomposition Products - Burned

VOC Emissions Destruction Efficiency 93% B
Product Speciated Product Product ) )
Product Original Composition Original wi% CD“‘""p_‘:_“d D““ﬁﬂp/‘“"‘d Unburned- | Emissionsto | Burned- Total| Burned - H"'“""gval“e Heat Input ESP_"'C‘_“tedtV(ZC_
roduct P o omp[‘;;; ion i Total [8] e 51 spocinted 6] missions to Air
Ibs Ibs Ibs Ibs biu/lb MMbtu Ibs
Neodecaneperoxoic acid, 1,1-
dimothylorh estr >-05%  |Nonane 37% 551 205.62 7324 2,73181 19,000 51.90 205.62
Lup 10 Hydroperoxide, 1,1-dimethylethyl <19% Nonene 12% 67.46 896.29 18,800 16.85 67.46
Carbon Dioxide 22% 11973 1590.73 0 0.00
oms 0% 000 0.00 15,000 0.00 000
Acetone 23% 12414 164932 12281 2025
Methane 6% 3429 455.60 21,500 9230
gie‘: :3:;1";1‘:;; Z:::: acid, 1,1- >=74- <=76% |Nonane 29% 1,103 323.98 14,648 4,304.26 19,000 81.78 323.98
E:;’:‘;ha (petroleum), hydrotreated <26%  [Nonene 10% 10629 141220 18,800 26.55 10629
Lup 10M75 Naphtha (petroleum), heavy alkylate <26% Carbon Dioxide 13% 14822 1,969.25 0 0.00
Hydroperoxide, 1,1-dimethylethyl <02%  |oMs 25% 27437 3,645.26 15,000 5468 27437
Acetone 18% 195.60 2598.68 12,281 3191
Methane 5% 5403 71785 21,500 15.44
ss::;g;;fz:{:r’“"c acid, 1methyl1- | o) oo [Nonane 23% 1571 36832 20,873 4,893.34 19,000 92.97 36832
B thanol, .alpha, alpha
diem"z:‘;l'f'e ano’, alpha..alpha >=5-<=11% |Nonene 8% 12167 1,616.46 18,800 3039 12167
Lup 188M75
Benzene, (1-methylethyT)- >=5.<=7% |Carbon Dioxide 11% 16851 2,238.76 0 0.00
Ethanone, 1-phenyl- <=5%  |oms 25% 39110 5,196.08 15,000 77.94 39110
Naphtha (petroleum), hydrotreated >=1-<25% |Acetophenone 29% 460.04 6111.95 14257 87.14 460.04
Naphtha (petroleum), heavy alkylate >-1-<25% |Methane 4% 6143 81610 21,500 1755
Perosydicarbonic acid, bis(2-ethylhexy]) | >= 75 <= 77 % |2 Ethiyl hexanol 56% 1544 369,00 20507 1154523 15,000 173.18 369,00
Naphtha (petroleum), hydrotreated
hap 2 (petroleum), hydrotreates <25% 2-Ethyl hexanal 18% 282.94 3,759.05 15,000 56.39 282.94
Lup 223M75S eavy
Naphtha (petroleum), heavy alkylate <25%  |Carbon Dioxide 25% 39156 5,202.22 0 0.00
Proprietary component <02%
Neodecaneperoxoic acid, 1,1- . .
dimethylpropyt outer = 74 - <= 75 %|Nonane 28% 441 12259 5,859 162869 19,000 30.95 12259
E:;’f;ha (petroleum), hydrotreated >20-<=25 % |Nonene 9% 1022 53436 18,800 10.05 10.22
Lup S46M75 Naphtha (petroleum), heavy alkylate | »=0- <= 25 % |Carbon Dioxide 13% 56,09 745.15 0 0.00
Hydroperoxide, 1,1-dimethylpropy1 <=01% |oMs 25% 109.77 145836 15,000 2188 109.77
Acetone 17% 7401 983.32 12,281 12.08
Ethane 9% 3832 50012 20426 10.40
Totals: 930.07 3,743.37
NOx, €0, and PM Emissions
Emission Factors
_ 1b/MMbtu Ibs/event
NO=[7] 00641 5062
co 05496 51117
[PMer 019 176,71

Notes

[1] Decomposition (*Decomp”) products provided by Arkerna in the file “Crosby Inv 082817 Trailers Stg Bldgxls<". "OMS" stands for

[?]Calculated based on 1000 pounds of Lup 188M75 product decomposed, provided by Arkema in the file “in the file “Crosby Inv 082817 Trailers Stg Bldgxlsx".

[3] Per TCEQ publication RG-3604 /11, Revised February 2012, TECHNICAL SUPPLEMENT 4: FLARES, based on EPA test data, for combustions that do not satisfy 40 CFR 60.18, a 93 percent destruction efficiency (DRE) is assumed.

[4] Product composition provided by Arkema via email on 9/5,/2017 in the file "Crosby Inventory 082817 Trailers Stg Bldgxlsx".

[5] According to Arkerna, 5% as Lup 188M75 was emitted as vapor prior to combustion. The remaining product decomposed except diluent (e.g, OMS) and burned with a 93% DRE (., 7% of decomposition products and diluent emitted to atmosphere and
the remainder converted to combustion products).

[6] Yaws' Handbook of Thermodynamic and Physical Properties of Chemical Compounds/Enthalpy of Combustion

[7]TCEQ publication RG-360A/11, Revised January 2017, TECHNICAL SUPPLEMENT 4; FLARES, Table A-7, air or unassisted flare, low Btu.

[6] Based on AP 42 Table 13.5-1, heavily smoking flares 274 pg/L in exhaust, calculated from concentration using F-factor method on a dry basis, assuming 3% O, in exhaust gas stream (Emission Estimation Protocol for Petroleum Refinerie:, RTI International,
May 2011, Table 6-4).
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Arkema Inc. - Crosby
Trailer No. 1 Emissions
Ausgust 31, 2017

y of Emissions from Trailer Components Combustion

Emission Source Emissions (lb/event)
VoC [ | NOx PM | PM,, | PM, 5
|Combustion Emissions 261.76 | 1,022.49 | 32.72 | 818.00 | 818.00 | 818.00
Trailers
Weight of Trailer [1] 15,500 pounds
Burned [2] 50%
Weight of Trailer Burned 7,750 pounds
Pallets
(Weight of Each Pallet [3] 44.5 pounds
# of Pallets in a Trailer [4] 48
Burned 100%
(Weight of Pallets Burned 2,136 pounds
Containers
Weight of a 5 Gal Container [5] 1,153 grams
Weight of a 5 Gal Container 2.54 pounds
Trailer Capacity 3,500 ft
Number of 5 Gal Containers Impacted [5] 2,160
Burned 100%
(Weight of Containers in a Trailer 5,486 pounds
Refrigeration Unit
Weight of Refrigeration Unit [6] 1,975 pounds
Burned 50%
(Weight of Refrigeration Unit Burned 988 pounds
Total Weight of Solid Combustibles Per Trailer 8.18 tons
Refrigerant
Weight of Refrigerant [6] 16 pounds
- M. Wt. Emissions
Compositions [7] CAS # Wt%
1b/1b-mol Ibs
1,1,1-Trifluoroethane [7] 420-46-2 84.04 52% 8.32
Pentafluoroethane [7] 354-33-6 120.02 44% 7.04
1,1,1,2-Tetrafluoroethane [7] 811-97-2 102.03 4% 0.64
Emissions as Hydrofluoric Acid (HF) 7664-39-3 20.01 3.28
Battery
Weight of Battery [8] 50 pounds
M. Wt. Wit% Weight
Compositions [9] CAS # ° 8
1b/1b-mol Ibs
Lead 7439-92-1 207.2 70% 35
Sulfuric acid 7664-93-9 98.08 30% 15
Emissions from Battery Burned
Emission Factor E from Emlssm.ns fr.om
[10] Lead Burned Sulfuric Acid
Pollutant Burned [111
1b of pollutant/ton Ibs Ibs
of metal produced
PM 307 5.37 --
Lead 104 1.82 --
S0, - - 9.79
NOx, CO, and PM Emissions from Trailer Components Combustion
Emison Fcors | Sissons rom | s o, | mistonsFrom | TOESTE o | T T
Pollutants [12] Trailer Burning Pallets Burning | Containers Burning 8 . .
Burning Burning
lb/ton Ibs Ibs Ibs Ibs Ibs
vocC 32 124.00 34.18 87.78 15.80 261.76
NOx 4 15.50 4.27 10.97 1.98 32.72
Cco 125 484.38 133.50 342.90 61.72 1,022.49
PM 100 387.50 106.80 274.32 49.38 818.00

Notes:

[1] Per information provided by Arkema, the trailer is a 53' refrigerated trailer, based on vendor information, typical weight of refrigerated traileris 15,500 lb.

[2] Based on phone communication between Arkema and Trinity Consultants on September 6, 2017, 50% of weight of trailer estimated to be combusted.

[3] According to dimensions of trailer provided by Arkema, typical pallet used in this type of trailer is 40"x 48" and weight is 44.5 1b.

[4] Provided by Arkema based on trailer inventory and products information.

[5] Provided by Arkema based on trailer inventory and products information, typical 35 Ibs products per container. Typical empty container weight based on vendor information.
[6] Weight of refrigeration unit and refrigerant based on vendor information for typical unit.

[7] Per R-404 A Refrigerant safety data sheet (SDS)

[8] Per KLLM Trailer Specifications

[9] Per Lead-acid Battery SDS normalized to total weight of battery for conservatism.

[10] The battery in engine of trailer burned in the fire and is represented as second lead processing in blast furnaces. Particulate and lead emission factors are selected based on AP-42
Chapter 12.11.2, Table 12.11-2, Emission Factors for Secondary Lead Processing.

[11] Sulfur dioxide (SO,) emissions estimated assuming all sulfur from sulfuric acid converted to SO,.

[12] Emission factors from AP-42 Chapter 2.5, Table 2.5-1 "Emission Factors for Open Burning of Municipal Refuse,” factors for Automobile Components
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Products in Trailer No. 1

Arkema Inc. - Crosby
Trailer No. 1 Emissions
Ausgust 31, 2017

Quantity in 1st
Product Name Composition [1] CAS# “[’;Of' Tr;{zi:er
Ibs
Lup 10 Neodecaneperoxoic acid, 1,1-dimethylethyl ester 26748-41-4 >=95% 7,875
Hydroperoxide, 1,1-dimethylethyl 75-91-2 <1%
Lup 10M75 Neodecaneperoxoic acid, 1,1-dimethylethyl ester 26748-41-4 >= 74-<=76% 15,750
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <26%
Naphtha (petroleum), heavy alkylate 64741-65-7 <26%
Hydroperoxide, 1,1-dimethylethyl 75-91-2 <0.2%
Lup 11M45 Propaneoperoxoic acid, 2,2-dimethyl-, 1,1- dimethlethyl ester 1927-07-1 >=44- <46% -
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <56%
Naphtha (petroleum), heavy alkylate 64741-65-7 <56%
Lup 11M75 Propaneoperoxoic acid, 2,2-dimethyl-, 1,1- dimethlethyl ester |927-07-1 >=74- <76% -
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <26%
Naphtha (petroleum), heavy alkylate 64741-65-7 <26%
Lup 188M75 Nedodecaneperoxoic acid, 1-methyl-1-phenylethyl ester 26748-47-0 >=74- <75% 23,625
Benzenemethanol, .alpha.,.alpha.-dimethyl- 617-94-7 >=5-<=11%
Benzene, (1-methylethyl)- 98-82-8 >=5-<=7%
Ethanone, 1-phenyl- 98-86-2 <=5%
Naphtha (petroleum), hydrotreated heavy 64742-48-9 >=1-<25%
Naphtha (petroleum), heavy alkylate 64741-65-7 >=1-<25%
Lup 221 Peroxydicarbonic acid, dipropyl ester 16066-38-9 >=99 % --
Lup 223M75S  |Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 >=75-<=77% 22,050
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <25%
Naphtha (petroleum), heavy alkylate 64741-65-7 <25%
Proprietary component NJTSN# 03365400 [<0.2%
Lup 223S Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 >=97-<=100% --
Proprietary component NJTSN# 03365400 [<0.3%
Lup 223V75 Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 75% --
Proprietary component NJTSN# 03365400 [25%
Lup 225M60  |Peroxydicarbonic acid, bis(1-methylpropyl) ester 19910-65-7 >=59-<=61% -
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <41%
Naphtha (petroleum), heavy alkylate 64741-65-7 <41%
Lup 546M75 Neodecaneperoxoic acid, 1,1- dimethylpropyl ester 68299-16-1 >=74-<=75% 6,300
Naphtha (petroleum), hydrotreated heavy 64742-48-9 >=0-<=25%
Naphtha (petroleum), heavy alkylate 64741-65-7 >=0-<=25%
Hydroperoxide, 1,1-dimethylpropyl 3425-61-4 <=0.1%
Total (Ibs) 75,600
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Arkema Inc. - Crosby
Trailer No. 1 Emissions
Ausgust 31, 2017

Estimate Pounds of Material Lost in Fire

Destruction Efficiency [4] 93%
protucsin | cuamiyitr | o™ | iraag e D e | et | topecompto | tobecompto | toDecompto i,
Trailers B3] 4] [4] [5] Vapor Fire, Unburned Burned
1bs 1bs 1bs 1bs

Lup 10 7,875.00 - 7% 93% 0% - 551 7,323.75
Lup 10M75 15,750 - 7% 93% 0% - 1,102.50 14,647.50
Lup 11M45 -- - 7% 93% 0% - - -
Lup 11M75 -- - 7% 93% 0% - - -
Lup 188M75 23,625 5% 6.65% 88.35% 0% 1,181.25 1,571.06 20,872.69
Lup 221 - - 7% 93% 0% - - -
Lup 223M75S 22,050 - 7% 93% 0% - 1,543.50 20,506.50
Lup 223S - - 7% 93% 0% - - -
Lup 223V75 - - 7% 93% 0% - - -
Lup 225M60 - - 7% 93% 0% - - -
Lup 546M75 6,300 - 7% 93% 0% - 441.00 5,859.00
Total 75,600 1,181.25 5,209.31 69,209.44
Notes:

[1] Product composition provided by Arkema via email on 9/5/2017 in the file "Crosby Inventory 082817 Trailers Stg Bldg.xlsx".

|2] Provided by Arkema via email on 9/8/2017 in the file "Crosby Inv 082817 Trailers Stg Bldg.xlsx".

[3] Based on the information provided by Arkema, 5% of Lup 188M75 is used to represent the decomposition products to vapor phase.

|4] Per TCEQ publication RG-360A/11, Revised February 2012, TECHNICAL SUPPLEMENT 4: FLARES, based on EPA test data, for combustions that do not satisfy 40 CFR 60.18,a 93
percent destruction efficiency is assumed. Therefore, for decomposed product Lup 188M75 remaining after vapor release, 7% unburned, and 93% of decomposed part is burned.
[5] Value excludes diluent (e.g,, naphtha).
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Arkema Inc. - Crosby
Trailer No. 1 Emissions
August 31, 2017

Input
Parameter Value Units
Diesel Oil Burned [1] 25 gal/event

! Volume combusted based on email from Arkema, September 7,2017.

Emission Factors and Emissions of Criteria Pollutants

Emission Factor
[1]1 121 Emissions
(Ib/event) (short tons/event)

Pollutant (1b/Mgal)

CcO 5 0.13 6.3E-05
NOy 24 0.60 3.0E-04
PM 3.3 0.08 4.1E-05
PM;, 3.3 0.08 4.1E-05
PM, 5 3.3 0.08 4.1E-05
SO, 71 1.78 8.9E-04
VOC 0.2 0.01 2.5E-06

Note:

[1] U.S. EPA AP-42, Section 1.3 - Fuel Oil Combustion, May 2010, Tables 1.3-1 and 1.3-2 - No. 2 oil fired (1-01-005-01), (1-02-005-01), (1-03-005-01) for CO,

NOy, PM, PM,, PM, 5, and SO,.

[2] U.S. EPA AP-42, Section 1.3 - Fuel Oil Combustion, May 2010, Table 1.3-3 - Industrial boilers, Distillate oil fired (1-02-005-01/02/03) for VOC.
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Emissions Summary

Arkema Inc. - Crosby
Trailer Nos. 2 and 3 Emissions
September 1, 2017

Emissions (Ib/event)
Emission Source co NOy PM PM,q PM,; SO, vOC HF Lead
Products in Trailer No. 2 and 3 Consumed in Fire 479.95 55.98 165.92 165.92 165.92 -- 3,977.20 -- --
Trailer Consumed in Fire 968.75 31.00 775.00 775.00 775.00 -- 248.00 - --
Pallets Consumed in Fire 122.38 3.92 97.90 97.90 97.90 -- 31.33 -- --
Containers Consumed in Fire 314.33 10.06 251.46 251.46 251.46 -- 80.47 - --
Refrigeration Unit in Fire 123.44 3.95 98.75 98.75 98.75 -- 31.60 -- --
Refrigerant Consumed in Fire -- -- -- -- -- -- -- 6.56 --
Battery Consumed in Fire -- -- 10.75 10.75 10.75 19.58 -- -- 3.64
Diesel Fuel Combusted in Fire 0.25 1.20 0.17 0.17 0.17 3.55 0.01 - --
Total Emissions| 2,009.09 106.10 1,399.94 1,399.94 1,399.94 23.13 4,368.61 6.56 3.64
Summary of Speciated Emissions
Compound CAS# Contaminant Total
Code
Ib/event
Nonane 111-84-2 56703 1,424.49
Nonene 124-11-8 56704 1,226.90
OMS 68551-17-7 59275 527.99
Acetophenone 98-86-2 59861 249.37
2-Ethyl hexanol 104-76-7 51521 89.87
2-Ethyl hexanal 123-05-7 51601 89.87
Acetone 67-64-1 54020 430.36
Ethane 74-84-0 56550 223.75
Hydrofluoric Acid 7664-39-3 11162 6.56
Lead 7439-92-1 14319 3.64
Cco 630-08-0 90300 2,009.09
NOy 10102-44-0 70402 106.10
PM -- 10000 1,399.94
PMyo - 20000 1,399.94
PM,s5 - 39999 1,399.94
SO, 7446-09-5 70510 23.13
Unclassified VOC [1] -- 500001 391.41
Note:
[1] Unclassified VOC includes VOC emissions from combustion products.
Arkema Inc. - Crosby
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Summary of Emissions from Trailer 2 and Trailer3

Trailer Nos. 2 and 3 Emissions

Arkema Inc. - Crosby

September 1, 2017

emission Source Emissions (Ib/cvent)
voC [ NOx PM PMyo PMs
o Vapor- Unburned 752.65 = = — — =
Products Burned 324435 47995 5598 16592 16592 16552
Totall 397720 479.95 5598 16592 165.92 165.92
1. Emissions from to Vapor - Unburned
Decompto Decompto | Speciated VOC
Product Decomp Composition | Vapor wt% | Vapor, Unburned [Vapor, Unburned| Emissions to
121 - Total - Speciated Air
Ibs Ibs Ibs
Nonane 37.30% 4687 4687
Nonene 12.24% 48.19 48.19
Carbon Dioxide 21.72% 85.52
Lup 10 e oo 39375 - )
Acetone 22.52% 88.67
Methane 622% 2449
Nonane 23.44% 147.70 14770
Nonene 7.74% 4879 4879
Carbon Dioxide 10.73% 67.57
Lup 188M75 oMs 24.89% 63000 156,83 156,83
29.28% 18448 184.48
Methane 391% 2463

Arkema Inc. - Croshy
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Arkema Inc. - Crosby
r Nos. 2 and 3 Emissions
September 1, 2017

2. Emissions from Decomposition Products - Burned

VOC Emissions Efficien 939 [3]
Product Speciated Product Product .
Original Composition Original wte, | Decomposed | Decomposed | o\ yoq | Emissions to | Burned-Total|  Burnea. | HeatneVale| .y oy | SpeciatedvoC
Product Composition Wit " " 161 Emissions to Air
1 1 0 i Total [5] Air 51 speciated
Tbs Ibs Tbs Ibs biw/lb MMbtu Tbs
Neod: d, 1,10
Sodecaneperonole ack >=9506 Nonane 37% 524 19534 6,958 25%.22 19,000 4931 195,34
dimethylethyl ester
Lup 10 Hydroperoxide, 1,1-dimethylethyl <1% Nonene 12% 64.09 851.47 18,800 16.01 64.09
Carbon Dioxide 22% 11375 1,511.20 o 0.00
OMS 0% 0.00 0.00 15,000 0.00 0.00
| Acetone 23% 117.94 1,566.85 12,281 19.24
Methane 6% 32.58 432.82 21,509 931
Neodecaneperoxoic acid, 1,1- >=74<=76% [Nonane 29% 2,095 61555 27,830 8178.09 19,000 15538 615.55
dimethylethyl ester
Naphtha (petroleum), hydrotreated <26% Nonene 1006 20196 2,683.18 18,800 50.44 201.96
heavy
Lup 10M75 Naphtha (petroleum), heavy alkylate <26% Carbon Dioxide 13% 28162 374157 0 0.00
Hydroperoxide, 1,1-dimethylethyl <0.2% OMS 25% 521.31 6,926.00 15,000 10389 52131
| Acetone 18% 37164 4,937.50 12,281 60.64
Methane 5% 102.66 1,363.92 21,509 29.34
Nedodecaneperoxoic acid, 1-methyl-1-
>=74 <75% Nonane 23% 838 19644 11,132 2,609.78 19,000 4959 196.44
phenylethyl ester
Ipha, alpha-
>=5-<=110% Nonene 8% 64.89 862.11 18,800 16.21 64.89
dimethyl-
Lup 188M75
Benzene, (1-methylethyl)- Carbon Dioxide 11% 89.87 1,194.00 o 0.00
Ethanone, 1-phenyl- OMS 25% 20859 2,771.24 15,000 41.57 20859
Naphtha  petroleum), hydrotreated >=1-<250 299 245.35 3,259.71 14,257 46.47 24535
Naphtha ( petroleum), heavy alkylate >=1- <2500 Methane 4% 3276 435.25 21,509 936
Peroxydicarbonicacid, bis( Z-ethylhexyl) | >= 75- <= 7706 |2-Ethyl hexanol 560 852 49657 11,718 6597.28 15,000 98.96 49657
Naphtha (petroleum), hydrotreated
heavy <25% 2-Ethyl hexanal 18% 161.68 2,148.03 15,000 32.22 161.68
Lup 223M758
Naphtha (petroleum), heavy alkylate <25% Carbon Dioxide 250 22375 2,972.70 0 0.00
Proprietary component <0.2%
Neodecaneperoxoic acid, 1,1-
»>=74-<=75% |Nonane 28% 441 12259 5,859 1628.69 19,000 30.95 122.59
dimethylpropyl ester
g::j‘;ha (petroleum), hydrotreated >=0-<=25% |Nonene 9% 4022 53436 18,800 10.05 40.22
Lup 546M75
P Naphtha (petroleum), heavy alkylate >=0-<=25% |Carbon Dioxide 13% 56.09 745.15 [ 0.00
Hydroperoxide, 1,1-dimethylpropyl <=0.1% OMS 25% 10977 145836 15,000 21.88 109.77
| Acetone 17% 74.01 983.32 12,281 12.08
Ethane 9% 38332 509.12 20,426 10.40
Totals] 873.28 3,24435
NOx, CO, and PM Emissions
Emission Factors | _Emissions
Pollutants 1b/MMbtu Ibs /event
NOx [7] 0.0641 55.98
co [7] 0.5496 479.95
PM [8 0.19 165.92
Notes

1] Decompasition (" Decomp") products provided by Arkema in the file "Crosby Inv 082817 Trailers Stg Bldgasx'. "OMS" stands for

]Calaulated based on 1000 pounds of Lup 188M75 product decomposed, provided by Arkema in the file "in the file "Crosby Inv 082817 Trailers Stg Bldgxdsx"

3] Per TCEQ publication RG-3604/11, Revised February 2012, TECHNICAL SUPPLEMENT 4: FLARES, based on EPA test data, for combustions that do not satisfy 40 CFR 60.18, a 93 percent destruction efficiency (DRE) is assumed.

4] Product composition provided by Arkema via email on 9/5 /2017 in the file "Crosby Inventory 082817 Trailers Stg Bldgxlsx".

5] According to Arkema, 5% as Lup 10 and LUP 188M75 was emitted as vapor prior to combustion. The remaining product decomposed except diluent (e.g, OMS) and bumed with a 93% DRE (i.e, 7% of decomposition products and diluent
emitted to atmosphere and the remainder converted to combustion products).

[6] Yaws' Handbook of Thermodynamic and Physical Properties of Chemical Compounds/Enthalpy of Combustion

[7)TCEQ publication RG-3604 /11, Revised january 2017, TECHNICAL SUPPLEMENT 4: FLARES, Table A-7, airor unassisted flare, low Beu.

8] Based on AP 42 Table 13.5-1, heavily smoking flares 274 pg/L in exhaust, caloulated from concentration using Ffactor method on a dry basis, assuming 3% O in exhaust gas stream (Emission Estimation Protocol for Petroleum Refineries , RT1 International, May 2011, Table 6-4)

Arkema Inc. - Croshy
Trinity Consultants

Page3of 7

ARK_ TCEQ_0000246





Arkema Inc. - Crosby
Trailer Nos. 2 and 3 Emissions
September 1, 2017

S y of Emissions from Trailer No. 2 and No.3 Components Combustion
Emission S Emissions (lb/event)
mission Source VoC o [ NOy PM [ PM,, [ PM,,
|Combustion Emissions 391,40 | 1,528.89 | 48.92 | 1,223.11 | 1,223.11 | 1,223.11
Trailers
Weight of a Trailer [1] 15,500 pounds
Number of Trailers Burned 2
Burned [2] 50%
(Weight of Trailer Burned 15,500 pounds
Pallets
(Weight of Each Pallet [3] 44.5 pounds
# of Pallets in a Trailer [4] 22
Burned 100%
(Weight of Pallets Burned 1,958 pounds
C i S
Weight of a 5 Gal Container [5] 1,153 grams
Weight of a 5 Gal Container 2.54 pounds
Trailer Capacity 3,500 ft
Number of 5 Gal Containers Impacted [5] 1,980
Burned 100%
(Weight of Containers in a Trailer 5,029 pounds
Refrigeration Unit
Weight of a Refrigeration Unit [6] 1,975 pounds
Burned 50%
(Weight of Refrigeration Unit Burned 1,975 pounds
Total Weight of Solid Combustibles Per Trailer 12.23 tons
Refrigerant
Weight of Refrigerant [6] 16 pounds/trailer
M. Wt. Emissions
Compositions [7] CAS # Wt%
1b/1b-mol Ibs
1,1,1-Trifluoroethane [7] 420-46-2 84.04 52% 16.64
Pentafluoroethane [7] 354-33-6 120.02 44% 14.08
1,1,1,2-Tetrafluoroethane [7] 811-97-2 102.03 4% 1.28
Emissions as Hydrogen Fluoride 7664-39-3 20.01 6.56
Battery
Weight of Battery [8] 50 pounds/trailer
M. Wt. Wit% Weight
Compositions [9] CAS # ° 8
1b/1b-mol Ibs
Lead 7439-92-1 207.2 70% 70
Sulfuric acid 7664-93-9 98.08 30% 30
Emissions from Battery Burned
Emission Factor E from Emlssm.ns fr.om
10 Lead B d Sulfuric Acid
Pollutant [10] cad Burne Burned [111
1b of pollutant/ton Ibs Ibs
of metal produced
PM 307 10.75 --
Lead 104 3.64 --
SO, -- -- 19.58
NOx, CO, and PM Emissions from Trailer Components Combustion
Pollutants [12] Trailer Burning Pallets Burning | Containers Burning 8 . .
Burning Burning
lb/ton Ibs Ibs Ibs Ibs Ibs
vocC 32 248.00 31.33 80.47 31.60 391.40
NOx 4 31.00 3.92 10.06 3.95 48.92
Cco 125 968.75 122.38 314.33 123.44 1,528.89
PM 100 775.00 97.90 251.46 98.75 1,223.11

Notes:

[1] Per information provided by Arkema, the trailer is a 53' refrigerated trailer, based on vendor information, typical weight of refrigerated traileris 15,500 lb.
[2] Based on phone communication between Arkema and Trinity Consultants on September 6, 2017, 50% of weight of trailer estimated to be combusted.

[3] According to dimensions of trailer provided by Arkema, typical pallet used in this type of trailer is 40"x 48" and weight is 44.5 1b.
[4] Provided by Arkema based on trailer inventory and products information.
[5] Provided by Arkema based on trailer inventory and products information, typical 35 Ibs products per container. Typical empty container weight based on vendor information.
[6] Weight of refrigeration unit and refrigerant based on vendor information for typical unit.

[7] Per R-404 A Refrigerant safety data sheet (SDS)

[8] Per KLLM Trailer Specifications

[9] Per Lead-acid Battery SDS normalized to total weight of battery for conservatism.
[10] The battery in engine of trailer burned in the fire and is represented as second lead processing in blast furnaces. Particulate and lead emission factors are selected based on AP-42

Chapter 12.11.2, Table 12.11-2, Emission Factors for Secondary Lead Processing.

[11] Sulfur dioxide (SO;) emissions estimated assuming all sulfur from sulfuric acid converted to SO;.
[12] Emission factors from AP-42 Chapter 2.5, Table 2.5-1 "Emission Factors for Open Burning of Municipal Refuse,” factors for Automobile Components
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Arkema Inc. - Crosby

Trailer Nos. 2 and 3 Emissions
September 1, 2017

Products in Trailer No. 2 and No.3

Quantity in
Product Name Composition [1] CAS# V\E;O]/o Tr;;;l]ers
1bs
Lup 10 Neodecaneperoxoic acid, 1,1-dimethylethyl ester 26748-41-4 >=95% 7,875
Hydroperoxide, 1,1-dimethylethyl] 75-91-2 <1%
Lup 10M75 Neodecaneperoxoic acid, 1,1-dimethylethyl ester 26748-41-4 >=74-<=76% 29,925
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <26%
Naphtha (petroleum), heavy alkylate 64741-65-7 <26%
Hydroperoxide, 1,1-dimethylethyl] 75-91-2 <0.2%
Lup 11M45 Propaneoperoxoic acid, 2,2-dimethyl-, 1,1- dimethlethyl ester |927-07-1 >=44- <46% -
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <56%
Naphtha (petroleum), heavy alkylate 64741-65-7 <56%
Lup 11M75 Propaneoperoxoic acid, 2,2-dimethyl-, 1,1- dimethlethyl ester |927-07-1 >=74-<76% -
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <26%
Naphtha (petroleum), heavy alkylate 64741-65-7 <26%
Lup 188M75 |Nedodecaneperoxoic acid, 1-methyl-1-phenylethyl ester 26748-47-0 >=74-<75% 12,600
Benzenemethanol, .alpha.,.alpha.-dimethyl- 617-94-7 >=5-<=11%
Benzene, (1-methylethyl)- 98-82-8 >=5-<=7%
Ethanone, 1-phenyl- 98-86-2 <=5%
Naphtha (petroleum), hydrotreated heavy 64742-48-9 >=1-<25%
Naphtha (petroleum), heavy alkylate 64741-65-7 >=1-<25%
Lup 221 Peroxydicarbonic acid, dipropyl ester 16066-38-9 >=99 % -
Lup 223M75S |Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 >=75-<=77 % |12,600
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <25%
Naphtha (petroleum), heavy alkylate 64741-65-7 <25%
Proprietary component NJTSN# 03365400 [<0.2%
Lup 223S Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 >=97-<=100% |[--
Proprietary component NJTSN# 03365400 [<0.3%
Lup 223V75 Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 75% -
Proprietary component NJTSN# 03365400 [25%
Lup 225M60 |Peroxydicarbonic acid, bis(1-methylpropyl) ester 19910-65-7 >=59-<=61% |-
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <41%
Naphtha (petroleum), heavy alkylate 64741-65-7 <41%
Lup 546M75  |Neodecaneperoxoic acid, 1,1- dimethylpropyl ester 68299-16-1 >=74-<=75% [6,300
Naphtha (petroleum), hydrotreated heavy 64742-48-9 >=0-<=25%
Naphtha (petroleum), heavy alkylate 64741-65-7 >=0-<=25%
Hydroperoxide, 1,1-dimethylpropyl 3425-61-4 <=0.1%
Total (Ibs)|69,300
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Arkema Inc. - Crosby
Trailer Nos. 2 and 3 Emissions
September 1, 2017

Estimate Pounds of Material Lost in Fire

Destruction Efficiency [4] 93%
% Fast Decomp - | % Decomp to Fire {% Decomp to Fire { % Burned from 1b Decomp to
Products in Quantity [1] to Vapor Unburned Burned Original Product Ib Decomp to Fire, lb. Decomp to
Trailers 131 4] 4] [5] Vapor Unburnea | Fire,Burned
1bs 1bs 1bs 1bs
Lup 10 7,875 5% 6.65% 88.35% 0% 393.75 524 6,957.56
Lup 10M75 29,925 - 7% 93% 0% -- 2,094.75 27,830.25
Lup 11M45 -- -- 7% 93% 0% - -- -
Lup 11M75 -- -- 7% 93% 0% - -- -
Lup 188M75 12,600 5% 6.65% 88.35% 0% 630.00 837.90 11,132.10
Lup 221 -- -- 7% 93% 0% - -- -
Lup 223M75S 12,600 - 7% 93% 0% - 882.00 11,718.00
Lup 223S -- -- 7% 93% 0% - -- -
Lup 223V75 -- -- 7% 93% 0% - -- -
Lup 225M60 -- -- 7% 93% 0% - -- -
Lup 546M75 6,300 -- 7% 93% 0% - 441.00 5,859.00
Total 69,300 1,023.75 4,779.34 63,496.91
Notes:

[1] Product composition provided by Arkema via email on 9/5/2017 in the file "Crosby Inventory 082817 Trailers Stg Bldg.xIsx".
[2] Provided by Arkema via email on 9/8/2017 in the file "Crosby Inv 082817 Trailers Stg Bldg xlsx".
[3] According to Arkema, 5% as Lup 10 and LUP 188M75 was emitted as vapor prior to combustion. The remaining product decomposed except diluent (e.g., OMS) and

burned with a 93% DRE (i.e., 7% of decomposition products and diluent emitted to atmosphere and the remainder converted to combustion products).
[4] Per TCEQ publication RG-360A/11, Revised February 2012, TECHNICAL SUPPLEMENT 4: FLARES, based on EPA test data, for combustions that do not satisfy 40 CFR

60.18, a 93 percent destruction efficiency is assumed. Therefore, for decomposed product Lup 188M75 remaining after vapor release, 7% unburned, and 93% of

decomposed part is burned.
[5] Value excludes diluent (e.g., naphtha).
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Arkema Inc. - Crosby
Trailer Nos. 2 and 3 Emissions
September 1, 2017

Input
Parameter Value Units
Diesel Oil Burned [1] 50 gal/event

[1] Total volume combusted (25 gallons from each trailer) based on email from Arkema, September 7, 2017.

Emission Factors and Emissions of Criteria Pollutants

Emission Factor

[1]1 121 Emissions
(Ib/event) (short tons/event)

Pollutant (1b/Mgal)

CO 5 0.25 1.3E-04
NOy 24 1.20 6.0E-04
PM 3.3 0.17 8.3E-05
PM;, 3.3 0.17 8.3E-05
PM; 5 3.3 0.17 8.3E-05
SO, 71 3.55 1.8E-03
VOC 0.2 0.01 5.0E-06
Notes:

[1] U.S. EPA AP-42, Section 1.3 - Fuel Oil Combustion, May 2010, Tables 1.3-1 and 1.3-2 - No. 2 oil fired (1-01-005-01), (1-02-005-01), (1-03-005-01) for CO,

NOy, PM, PM,, PM, 5, and SO,.

[2] U.S. EPA AP-42, Section 1.3 - Fuel Oil Combustion, May 2010, Table 1.3-3 - Industrial boilers, Distillate oil fired (1-02-005-01/02/03) for VOC.
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Arkema Inc. - Crosby
Trailer No. 4-9 Products Decomposition Emissions

September 2, 2017

Trailer No. 4-9 Products Decomposition Emissions Summary

vOC
Emissions
Emission Source (Ib/event)
Products in Trailer No. 4 - 9 Decomposed to Air 1,329.46
Total Emissions 1,329.46
Summary of Speciated Emissions
CAS# Contaminant Total
Compound Code
Ib/event
Isobutane 75-28-5 56703 376.93
Isobutene 115-11-7 56704 121.29
OMS 68551-17-7 59275 831.24
Acetone 67-64-1 54020 502.17
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Arkema Inc. - Crosby

Trailer No. 4-9 Products Decomposition Emissions

September 2, 2017

Summary of Emissions from Trailer No. 4-9 Products Decomposition [1]

Emissions (1b/event)

Emission Source
VOC CO NOyx PM PMy, PM;5
Decomposition to Vapor - Unburned 1,329.46 -- -- -- -- --
Total 1,329.46 0.00 0.00 0.00 0.00 0.00
1. Emissions [rom Decomgosition to Vapor - Uﬂrned
Decomp to Decomp to Speciated VOC
Decomp Composition | Vapor wt% Vvapor, Vapor, Unburned| Emissions to
Product 2] 3] Unburned - - Speciated Air
Total
lbs lbs 1bs

Lup 11M45 I[sobutane 12.46% 123.50 123.50

Isobutene 4.01% 39.74 39.74

Carbon Dioxide 12.57% 99150 124.68

OMS 50% i 494 493.60

Acetone 16.59% 16453

Methane 4.58% 45.45

Isobutane 18.64% 25343 25343

Isobutene 6.00% 81.55 81.55

Carbon Dioxide 18.82% 255.86
Lup 11M75 OMS 24.84% 1,359.39 337.64 337.64

Acetone 24.84% 337.64

Methane 6.86% 93.27

Total VOC from Vapor (Unburned) to Air] 1,329.46

Notes

[1] Based on information provided by Arkema, from Trailers 4-6, two trailers (5 and 8) had decomposition of products released to atmosphere on September 2, 2017 prior to the
controlled combustion on September 3, 2017. The quantity decomposed is estimated to be 5% of the weight of Lup 11M45 and 11M75 which are used to represent the
decomposition products to the vapor phase and emissions from the trailers to atmosphere on September 2, 2017. Emissions associated with the remaining product are
represented in a separate emission event for the controlled combustion on September 3, 2017.

[2] Decomposition ("Decomp”) products provided by Arkema in the file "Crosby Inv 082817 Trailers Stg Bldg.xlsx". "OMS" stands for Organic Mineral Spirits.

|3] Calculated based on Lup 11M75 and 11M45 product decomposed, provided by Arkema in the file "in the file "Crosby Inv 082817 Trailers Stg Bldgxlsx".
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Arkema Inc. - Crosby
Trailer No. 4-9 Products Decomposition Emissions
September 2, 2017

Products in Trailer No. 4-9

Quantity in
Product Name Composition [1] CAS# Wt Trailers
[1] [2]
1bs
Lup 10 Neodecaneperoxoic acid, 1,1-dimethylethyl ester 26748-41-4 >=95% 40,550
Hydroperoxide, 1,1-dimethylethyl 75-91-2 <1%
Lup 10M75 Neodecaneperoxoic acid, 1,1-dimethylethyl ester 26748-41-4 >=74- <=76% 17,282
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <26%
Naphtha (petroleum), heavy alkylate 64741-65-7 <26%
Hydroperoxide, 1,1-dimethylethyl 75-91-2 <0.2%
Lup 11M45 Propaneoperoxoic acid, 2,2-dimethyl-, 1,1- dimethlethyl ester [927-07-1 >=44- <46% 19,830
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <56%
Naphtha (petroleum), heavy alkylate 64741-65-7 <56%
Lup 11M75 Propaneoperoxoic acid, 2,2-dimethyl-, 1,1- dimethlethyl ester [927-07-1 >=74- <76% 27,188
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <26%
Naphtha (petroleum), heavy alkylate 64741-65-7 <26%
Lup 188M75 Nedodecaneperoxoic acid, 1-methyl-1-phenylethyl ester 26748-47-0 >=74- <75% 47,291
Benzenemethano], .alpha,.alpha.-dimethyl- 617-94-7 >=5-<=11%
Benzene, (1-methylethyl)- 98-82-8 >=5-<=7%
Ethanone, 1-phenyl- 98-86-2 <=5%
Naphtha (petroleum), hydrotreated heavy 64742-48-9 >=1-<25%
Naphtha (petroleum), heavy alkylate 64741-65-7 >=1-<25%
Lup 221 Peroxydicarbonic acid, dipropyl ester 16066-38-9 >=99 % 2,112
Lup 223M75S |Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 >=75-<=77% 39,165
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <25%
Naphtha (petroleum), heavy alkylate 64741-65-7 <25%
Proprietary component NJTSN# 03365400 |<0.2%
Lup 223S Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 >=97-<=100% 9,216
Proprietary component NJTSN# 03365400 |<0.3%
Lup 223V75 Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 75% 4,032
Proprietary component NJTSN# 03365400 |25%
Lup 225M60 Peroxydicarbonic acid, bis(1-methylpropyl) ester 19910-65-7 >=59-<=61% 11,025
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <41%
Naphtha (petroleum), heavy alkylate 64741-65-7 <41%
Lup 546M75 Neodecaneperoxoic acid, 1,1- dimethylpropyl ester 68299-16-1 >=74-<=75% 4,025
Naphtha (petroleum), hydrotreated heavy 64742-48-9 >=0-<=25%
Naphtha (petroleum), heavy alkylate 64741-65-7 >=0-<=25%
Hydroperoxide, 1,1-dimethylpropyl 3425-61-4 <=0.1%
Total (Ibs) 221,716
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Arkema Inc. - Crosby
Trailer No. 4-9 Products Decomposition Emissions
September 2, 2017

Estimate Pounds of Material Lost to Atmosphere

. . % Fast Decomp - Ib Decomp to
Prodl.lcts in Quantity [1] to Vapor Vapor
Trailers [3]
1bs 1bs

Lup 10 40,550.00 - -
Lup 10M75 17,282 - -
Lup 11M45 19,830 5.00% 991.50
Lup 11M75 27,188 5.00% 1,359.39
Lup 188M75 47,291 - -
Lup 221 2,112 - -
Lup 223M75S 39,165 - -
Lup 223S 9,216 - -
Lup 223V75 4,032 - --
Lup 225M60 11,025 - --
Lup 546M75 4,025 - --
Total 221,716 2,350.89
Notes:

[1] Product composition provided by Arkema via email on 9/5/2017 in the file "Crosby Inventory 082817 Trailers Stg Bldg.xlsx".
[2] Provided by Arkema via email on 9/8/2017 in the file "Crosby Inv 082817 Trailers Stg Bldg.xlsx".

[3] Based on information provided by Arkema, from Trailers 4-6, two trailers (5 and 8) had decomposition of products released to atmosphere on
September 2, 2017 prior to the controlled combustion on September 3, 2017. The quantity decomposed is estimated to be 5% of the weight of Lup 11M45
and 11M75 which are used to represent the decomposition products to the vapor phase and emissions from the trailers to atmosphere on September 2,
2017. Emissions associated with the remaining product are represented in a separate emission event for the controlled combustion on September 3,2017.
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Emissions Summary

Arkema Inc. - Crosby
Trailer No. 4-9 Combustion Emissions
September 3, 2017

Emissions (Ib/event)
Emission Seurce Cco NOy PM PMy, PM; 5 50, voC HF Lead
Products in Trailer Nos. 4-9 Consumed in Fire 1,458.11 170.06 504.08 504.08 504.08 -- 10,368.95 -- --
Trailer Consumed in Fire 2,906.25 93.00 2,325.00 2,325.00 2,325.00 -- 744.00 -- -
Pallets Consumed in Fire 367.13 11.75 293.70 293.70 293.70 -- 93.98 -- -
Containers Consumed in Fire 1,005.64 32.18 804.51 804.51 804.51 -- 257.44 -- --
Refrigeration Unit in Fire 370.31 11.85 296.25 296.25 296.25 -- 94.80 -- -
Refrigerant Consumed in Fire -- -- -- -- -- -- -- 19.68 --
Battery Consumed in Fire -- -- 32.24 32.24 32.24 58.73 -- -- 10.92
Total Emissions| 6,107.44 318.84 4,255.77 4,255.77 4,255.77 58.73 11,559.17 19.68 10.92
Summary of Speciated Emissions
Compound CASH Contaminant Total
Code
Ib/event
Nonane 111-84-2 56703 2,268.66
Nonene 124-11-8 56704 746.08
Isobutane 75-28-5 55178 501.32
Isobutene 115-11-7 90100 161.31
n-propanol 71-23-8 51570 64.32
n-propanal 123-38-6 51721 20.72
sec-butanol 78-92-2 51580 219.22
sec-butanone 78-93-3 54065 71.09
OMS 68551-17-7 59275 2,608.73
Acetophenone 98-86-2 59861 969.34
2-Ethyl hexanol 104-76-7 51521 2,065.61
2-Ethyl hexanal 123-05-7 51601 672.55
Acetone 67-64-1 54020 1,569.03
Ethane 74-84-0 56550 24.48
Hydrofluoric Acid 7664-39-3 11162 19.68
Lead 7439-92-1 14319 10.92
Cco 630-08-0 90300 6,107.44
NOx 10102-44-0 70402 318.84
PM -- 10000 4,255.77
PMyo -- 20000 4,255.77
PM5 -- 39999 4,255.77
Unclassified VOC [1] -- 500001 1,190.23
Note:
[1] Unclassified VOC includes VOC emissions from combustion products.
Arkema Inc. - Crosby
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Arkema Inc. - Croshy
Trailer No. 4-9 Combustion Emissions
September 3, 2017

Summary of Emissi Trailer No. 4 - No.9
— Emissions (Ib/event)
Emission Source voc & = T TS P T
Products - Burned. 10,368.95 | 1asei1 | 170.06 | 50408 | 50408 | 50408
Total 10,368.95 | 1assan | 17006 | 50408 | 50408 | 50408
2. Emissions from Decomposition Products - Burned
VOC Emissi Destruction Efficien %% 3]
Decomp
Products | Speciated | Product Product } :
peoduct Original Composition Original wi%% 'c)"""“’ sed D""z};:“d Release to Air | Emissions to | Burned - Total|  Burned- | Ne29MEVANE ] go oy e Esnliigs ”s'i":::x%r
o “ “ Total Air 151 speciated
121
151
Ibs Ibs Ibs Ibs btw/lb MMbtu Ibs
[Neodecaneperaroicacid, 1,1- s .
imethtorny! cover »=95% |Nomane 37% 25839 1,05878 37,712 14,066.63 19,000 26727 1,05878
Lup 10 Hydroperoxide, 1,1-dimethylethyl <13 Nonene 12% 34738 461518 18,800 8677 34738
Carbon Dioxide 22% 61653 819101 0 0.00
b 0% 0.00 0.00 15,000 0.00 0.00
[acctone 23% 63923 849269 12,281 10430
Methane 6% 17658 234599 21509 50.46
[Neodecaneperaroicacid, 1,1- - .
imethtorny! cover »=74-<=76% |Nomane 29% 1,210 355.49 16,072 472293 19,000 89.74 355.49
Napj‘yma (petrolenm) hydrotreated <26% Nonene 10% 11663 154956 18800 2913 11663
Lup 10M75 [Naphtha (petroleum), heavy alkylate <26% Carbon Dioxide 13% 162.64 2,160.80 0 0.00
[Hydroperoxide, 1,1-dimethylethyl <02% b 25% 3006 399984 15,000 60.00 3006
[acctone 18% 21463 285146 12,281 3502
Methane 5% 5929 78768 21509 1694
Propancoperoxoicacid, 2,2-dimethyt-, >=44-<46%  [Isobutane 12% 1319 16425 18,442 229709 19,567 4499 16425
1,1- dimethlethy! ester
[iopntha (petroleum), hydratzeated <56% lsobutene % 5285 739.14 19341 1430 5285
Lup 11M45 Y
[Naphtha (petraleurm), heavy alklate <56% Carbon Dioside 13% 165,83 231906 0 0.00
b 50% 656.49 9,180.93 15,000 13771 656.49
[acctone 179% 218583 306031 12,281 3758
Methane 5% 60.45 84537 21509 1818
Propancoperoxoicacid, 2,2-dimethyt, y y
Lup 11175 et eover 59% Isobutane 19% 1,808 337.07 21848 4073.18 19,587 7978 337.07
:l'::j‘yﬂ‘a (petraleum) hydrotreated 20% Isobutene 6% 10846 131064 19341 2535 10846
[Naphtha (petraleurm), heavy alklate 20% Carbon Dioxide 19% 34029 411214 0 0.00
aMs 259% 44906 542652 15,000 8140 44906
Acetone 25% 44906 542652 12,281 6664
Methane 7% 12405 1,499.00 21509 3224
edodecanep eronoic acid, 1-methyl-L- >=74-<75%  |Nonane 23% 3,310 776.07 43,981 10,310.70 19,000 19590 77607
ohenyletnyl ester
Benzenemethanl, alpha, alpha- »25-<=11%  [Nonene 8% 25637 3,406.03 18,800 6403 25637
dimethyi-
Lup 188M75
Benzene, (1-methylethyl)- »5-<=7%  |Carbon Dioxide 1% 355.06 471727 0 0.00
Ethanone, 1-phenyi- <=5% b 25% 52409 1094861 15,000 16423 52409
[Naphtha (petroleum), hydrotreated =1-<25%  |Acetophenone 29% 969.34 12,876.43 14,257 183,61 969.34
[Naphtha (petraleurm), heavy alklate =1-<25%  [Methane % 12943 1,71959 21,509 36.99
perosydicarbonicacid, dipropyl ester 100% wpropanol 44% 148 6432 1,964 85449 13,243 1132 6432
Lup 221 npropanal 14% 2072 27527 12,519 345 2072
Carbon Dioside 42% 62580 83440 0 0.00
Peromydicarbonicacid, bis(Z-elylhenl] | 5= 75-<=77 % [2-Btnyl hexanol S6% 774 154350 36425 7050654 5,000 30760 5650
ﬁ'aphma[pe"“‘e“ml hydrotreated <25% 2-Ethyl hexanal 18% 50255 667679 15,000 10015 50255
Lup 223M755 eavy
[Naphtha (petraleurm), heavy alklate <25% Carbon Dioside 25% 695.49 9,240.13 0 0.00
Proprictary component <02%
Lup 2235 ::;"f”d‘ca'b"“‘cac‘d'b‘s[z'emylh“m >297 - <= 100 % [2-Ethyl hexanol 56% 645 363.20 8571 4825.44 15,000 7238 363.20
Proprietary component <03% 2-Ethyl hexanal 18% 11826 157113 15,000 2357 11826
Carbon Dioside 25% 163,66 217431 0 0.00
Lup 223v75 ::;"fyd‘ca'b““‘cac‘d' bis(Z-ethylhenyt) 75.0% 2-Ethyl hexanol 56% 282 156.90 3,750 2,111.13 15,000 3167 156.90
Proprietary component 250% 2-Ethyl hexanal 18% 5174 68737 15,000 1031 5174
Carbon Dioside 25% 7160 95126 0 0.00
Lup 225M60 Perosydicarbonicacid, bis(1- 5259-<=61% |secbutancl 28% 772 21922 10,253 291244 14206 4137 21922
[methyipropyt) ester
S::j‘yma[pmm“mj’ hydrotreated <41% secbutanone 9% 7109 94442 13,543 1279 7109
[Naphtha (petraleurm), heavy alklate <419 Carbon Dioside 22% 17354 230565 0 0.00
ows 40% 307.90 409073 15,000 6136 307.90
[Neodecaneperaroicacid, 1,1- e .
methsipmo evter 74-<=75% |Nonane 28% 282 7832 3743 104055 19,000 1977 7832
[Naphitha (petroleum), hydrotreated 520-<=25% |Nonene % 2570 34140 18800 642 2570
[Lup 546M75 [Naphtha (petroleum), heavy alkylate >20-<=25% |Carbon Dioxide 139% 3583 476,07 0 0.00
ydroperoxide, 1,1-dimethylpropyl <=01%  |oms 25% 70.3 93173 15,000 13.98 70.3
[acetone 179% 4729 62823 12,281 772
Ethane % 2448 32527 20426 664
Totals] 2,653.0¢ 1036895
NOx, C0, and PM Emission
ErmissionFactors  [Emissions
Poltutants b /MMt Tbs/event
G- 71 00641 17006
CO [7] 054% 145611
Pr (6] 019 50408

Notes
[1] Decomposition ("Decomp) products provided by Arkema in the file "Crosby Inv 082817 Trailers St Bldgadsx", "OMS" stands fo

[2]Calculated based on Lup 11M45 and 11M75 product decomposed, provided by Arkema in the file "in the file *Crosby Inv 082817 Trailers Stg Bldgalsx

3] Per TCEQ publication R6-3604/11, Revised February 2012, TECHNICAL SUPPLEMENT 4: FLARES, based on EPA test data, for that do not satisfy 40 CFR 60.18, 93 percent destruction efficiency (DRE) is assumed

[4] Product composition provided by Arkema via email on 9/5/2017 in the file "Crosby Inventory 082817 Trailers Stg Bldgalsx".

[7] Based on information provided by Arkema, 5% of Lup 11M45 and 11M75 vapor to atmosphere in the September 2, 2017 emission event prior to combustion. Emissions from the September 2, 2017 event are not included inthe emissions associated with the

controlled combustion of the September 4 2017 event, For the September 4, 2017 combustion, the remaining p roduct decomposed except diluent (e.g, OMS) and burned with a 93% DRE (i, 7% of decomposition products and diluent emitted to atmosphere and
the remainder converted to combustion products).

[6] Yaws' Handbook of Thermodynamic and Physical Properties of Chemical Compounds,/Enthalpy of Combustio

[71TCEQ publication RG-360A/11, Revised January 2017, TECHNICAL SUPPLEMENT 4: FLARES, Table A-7, air or unassisted flare, low Btu.

[8] Based on AP 42 Table 13 5-1, heavily s moking flares 274 pg/L in exhaust, calailated from conce ntration using F-factor method on a drybasis, assuming 3% . in exhaust gas stream (Emisston Estimation Protocol for Petrolewm Refineries, RTI May
2011, Table 6-4)

Arkema Inc. - Crosby
Trinity Consultants Page 20f 5

ARK_ TCEQ_0000256





Arkema Inc. - Croshy
Trailer No. 4-9 Combustion Emissions
September 3, 2017

Summary of Emissi Trailer C [ i
[emistonsoee —— © [ wo, | T T - r—
[Combustion Emis sion: i 1,190.23 i 464933 i 14878 i 3,719.46 | 3,719.46 | 3,719.46 ]
Em’lm
[Weight of Trailer [1] I 15,500 Joounds
[ of Trailers | 6 I
Exmed 2] | 50% I
[Weight of Trailer Burned 1 46500 [pounds
[Patters
[Weight of Each Pallet [3] 445 [pounas
# of Pallets ina Trailer [4] 22
Burned 100%
[Weight of Pallets Burned 5874 [pounds
Containers
Eel it of a5 Gal Container [5] 1153 rams
[Weight of a 5 Gal Container 254 [pounds
Capacity of a Trailer 3,500 rt?
[Number of 5 Gal Containers Impacted [5] 6,335
Burned 100%
[Weight of Containers ina Trailer 16,090 [pounds
[Refrigeration Uit
[Weight of a Unit [6] 1975 [pounds
Emed 50%
[weight of Unit Burned 5,925 [pounds
|Tota weight of Sotia c i 37.19 tons
Refrigerant
Weight of Refrigerant [6] 16 pounds /trailer
Compositions [7] cas# MW W Emisslons
Tb/1b-mol Ibs
1,1,1-Trifluoroethane [7] 420462 6404 52% 49,92
Pentafluoroethane [7] 354336 12002 44% 4224
1,1,1,2-Tetrafluoroethane [7] 811972 102,03 4% 384
[Emissions as Bydrogen Fluoride 7664393 2001 19.68
Buttery
Weight of Battery [6] 50 oundstrailer
- M.We Wil Weight
Conmpositions [9] cas#
Ib/1b-mol Ibs
Lead 7439921 2072 70% 210
7664939 98.08 30% %
Emissions from Battery Burned
Emission Factor | Emissions from | g0 O
p— oy Ceat Burnea_| e vy
b of
PM 307 3224 -
Lead 104 1092 -
50; - - 56.73
NOx, CO, and PM Emissions from Trailer C ts Combusti
Emission Factors | Emissions From | Emissions From | Emissions From R'i;':;;i‘[‘;'t‘:;:z:'n T"F":lsl";'::i'd"s“s
Pollutants 1z Tealler Burning | Pallets Burning | Containers Burning| N ;
Burning Burning
Tb/ton Tbs Tbs Tbs Ibs Ibs
VoC E7) 74400 93.98 75744 54,80 119023
NOx 4 93.00 1175 3218 1165 148.78
o 125 2,906.25 367.13 700564 37031 464933
P 100 2,325.00 293,70 60451 29625 371946

Note:
[1] Per information provided by Arkema, the trailer is a 53' refrigerated trailer, based on vendor information, typical weight of refrigerated trailer is 15,5001t

[2] Based on phone communication between Arkema and Trinity Consultants on September 6, 2017, 50% of weight of trailer estimated to be combustec

[3] According o dimensions of trailer provided by Arkema, typical pallet used in this type of trailer is 40" 48" and weight is 4451t

[4] Provided by Arkema based ontrailer inventory and products information.

[5] Provided by Arkema based on trailer inventory and products information, typical 351bs products per container. Typical empty container weight based on vendor informatios

[6] Weight of and onvendor typical unit

[7] Per R-4044 Refrigerant safety data sheet (SDS)

[8] Per KLLM Trailer Specifications

[9] Per Lead-acid Battery SDS normalized tototal weight of battery for conservatism

[10] The battery in engine of trailer burned inthe fire and is represented as second lead processing in blast furnaces, Particulate and learmission factors are selected based on AP-42
Chapter 12.11.2, Table 12.11-2, Emission Factors for Secondary Lead Processing

[L1] Sulfur dioside (SO) emissions estimated assuming all sulfur from sulfuricacid converted to S

[12] Emission factors from AP-42 Chapter 2.5, Table 2.5-1 "Emission Factors for Open Burning of Municipal Refuse," factors for Automobile Component
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Arkema Inc. - Crosby

Trailer No. 4-9 Combustion Emissions

Products in Trailer No. 4 to No.9

September 3, 2017

Quantity in
Product Name Composition [1] CAS# “Etlofj Trail;;is 49
Ibs
Lup 10 Neodecaneperoxoic acid, 1,1-dimethylethyl ester 26748-41-4 >=95% 40,550
Hydroperoxide, 1,1-dimethylethyl 75-91-2 <1%
Lup 10M75 Neodecaneperoxoic acid, 1,1-dimethylethyl ester 26748-41-4 >=74- <=76% 17,282
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <26%
Naphtha (petroleum), heavy alkylate 64741-65-7 <26%
Hydroperoxide, 1,1-dimethylethyl 75-91-2 <0.2%
Lup 11M45 Propaneoperoxoic acid, 2,2-dimethyl-, 1,1- dimethlethyl ester 927-07-1 >=44- <46% 19,830
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <56%
Naphtha (petroleum), heavy alkylate 64741-65-7 <56%
Lup 11M75 Propaneoperoxoic acid, 2,2-dimethyl-, 1,1- dimethlethyl ester 927-07-1 >=74- <76% 27,188
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <26%
Naphtha (petroleum), heavy alkylate 64741-65-7 <26%
Lup 188M75 Nedodecaneperoxoic acid, 1-methyl-1-phenylethyl ester 26748-47-0 >=74- <75% 47,291
Benzenemethanol, .alpha.,.alpha.-dimethyl- 617-94-7 >=5- <=11%
Benzene, (1-methylethyl)- 98-82-8 >=5-<=7%
Ethanone, 1-phenyl- 98-86-2 <=5%
Naphtha (petroleum), hydrotreated heavy 64742-48-9 >=1-<25%
Naphtha (petroleum), heavy alkylate 64741-65-7 >=1-<25%
Lup 221 Peroxydicarbonic acid, dipropyl ester 16066-38-9 >=99 % 2,112
Lup 223M75S  |Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 >=75-<=77% 39,165
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <25%
Naphtha (petroleum), heavy alkylate 64741-65-7 <25%
Proprietary component NJTSN# 03365400 |<0.2%
Lup 223S Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 >=97-<=100% 9,216
Proprietary component NJTSN# 03365400 |<0.3%
Lup 223V75 Peroxydicarbonic acid, bis(2-ethylhexyl) ester 16111-62-9 75% 4,032
Proprietary component NJTSN# 03365400 |25%
Lup 225M60 Peroxydicarbonic acid, bis(1-methylpropyl) ester 19910-65-7 >=59-<=61% 11,025
Naphtha (petroleum), hydrotreated heavy 64742-48-9 <41%
Naphtha (petroleum), heavy alkylate 64741-65-7 <41%
Lup 546M75 Neodecaneperoxoic acid, 1,1- dimethylpropyl ester 68299-16-1 >=74-<=75% 4,025
Naphtha (petroleum), hydrotreated heavy 64742-48-9 >=0-<=25%
Naphtha (petroleum), heavy alkylate 64741-65-7 >=0-<=25%
Hydroperoxide, 1,1-dimethylpropyl 3425-61-4 <=01%
Total (1bs)|221,716
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Arkema Inc. - Crosby
Trailer No. 4-9 Combustion Emissions
September 3, 2017

Estimate Pounds of Material Lost in Fire

Destruction Efficiency [4] 93%
Products in Quantity [1] * FaStVI::)coormp e D(:]cl(lll:lll:'lf(;: e Dec];]::'g:g e O‘)/l"]i]gail;::(;drs;ol::t 1b Decomp to l.b Decomp to lb. Decomp to
Trailers 3] 4] 4] 5] Vapor Fire, Unburned| Fire, Burned
lbs lbs lbs lbs

Lup 10 40,550 -- 7% 93% 0% -- 2,839 37,712
Lup 10M75 17,282 -- 7% 93% 0% -- 1,209.74 16,072
Lup 11M45 19,830 5.00% 6.65% 88.35% 0% 99150 1,318.70 17,520
Lup 11M75 27,188 5.00% 6.65% 88.35% 0% 1,359.39 1,807.98 24,020
Lup 188M75 47,291 -- 7% 93% 0% -- 3,310.37 43,981
Lup 221 2,112 -- 7% 93% 0% -- 147.84 1,964
Lup 223M75S 39,165 -- 7% 93% 0% -- 2,741.55 36,423
Lup 2235 9,216 -- 7% 93% 0% -- 645.12 8,571
Lup 223V75 4,032 -- 7% 93% 0% -- 282.24 3,750
Lup 225M60 11,025 -- 7% 93% 0% -- 771.75 10,253
Lup 546M75 4,025 -- 7% 93% 0% -- 281.75 3,743
Total 221,716 2,350.89 15,355.54 204,009
Notes:

[1] Product composition provided by Arkema via email on 9/5/2017 in the file "Crosby Inventory 082817 Trailers Stg Bldg.xlsx".

|2] Provided by Arkema via email on 9/8/2017 in the file "Crosby Inv 082817 Trailers Stg Bldg.xlsx".

[3]Based on information provided by Arkema, 5% of Lup 11M45 and 11M75 vapor to atmosphere in the September 2, 2017 emission event prior to combustion. Emissions from the
September 2, 2017 event are not included in the emissions associated with the controlled combustion of the September 3, 2017 event. For the September 3, 2017 combustion, the
remaining product decomposed except diluent (e.g., OMS) and burned with a 93% DRE (i.e,, 7% of decomposition products and diluent emitted to atmosphere and the remainder
converted to combustion products).

[4] Per TCEQ publication RG-360A/11, Revised February 2012, TECHNICAL SUPPLEMENT 4: FLARES, based on EPA test data, for combustions that do not satisfy 40 CFR 60.18,a 93
percent destruction efficiency is assumed. Therefore, for decomposed product Lup 11M45 remaining after vapor release, 7% unburned, and 93% of decomposed part is burned.

[5] Value excludes diluent (e ., naphtha).
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